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pyrolysis,  0738 
residential,  0820 
stack  gases,  0289 
stationary  sources,  0925 
sulfur  plants,  0081 

Amoco  CBA  process,  1078 
Aquaclaus,  0032 
Citrate  process,  0401 
Oaus,  0032,0401,0588,  1076,  1077, 

1078,  1082,1084 
IFP  process,  1084 
process  review,  0880 
Sulfreen  process,  0588,  1082 
Superclaus,  0032 
tail  gases,  see  sulfur  plants 
thermal,  see  Thermal  Pollution 
trucks,  see  automobiles 
turbines,  0078,  0449,  0456,  07 1 3,  0925 
U.S.S.R.,0155 

W.  Germany,  0635,  0819,  1 124 
Algeria 

drUling,0278,  1064 
gas  consumption,  0966 
gas  measurement,  0168 
gas  processing,  0396,  1075 
gas  reserves,  0966 
LNG  exports 

to  Belgium,  0745 
to  France,  0589,  0908 
to  Spain,  0803 

to  U.S.,  0329,  0793,  0795,  0966 
to  W.  Europe,  0884,  0966 
to  W.  Germany,  0962 

LNG  plants,  0396,  0620,  0901 , 0903,  0909, 
0912,0941,0991, 1001, 1075 
LNG  storage,  099 1 
LP-gas,  0083 
personnel  training.  094 1 

pipeline  construction,  0127,  0423,  0514,0693, 
1096 

Ammonia 

from  natural  gas,  0549,  0850,  P-1 1 20 
from  oil,  0400 
mixture  with  methane,  0172 
phase  equilibria,  0172 
synthesis  gas,  P-0557 

Analytical  Instruments 
air /gas  ratio,  0066 

air  pollutant  analyzers,  see  Air  Pollution 
Control  —  measurement 
anemometers,  01 52, 0343 
calorimeters,  0360,  0834 
combustion  monitor,  1041 
enthalpy,  0728 

flame  ionization  detectors,  0171 

gas  chromatographs,  0168,  0171 , 0734 

gas  density  balance  detector,  0257 

laser,  0343 

LP-gas  analyzer,  0198 

MOS  systems,  0842 

naphtha  analyzer,  0198 

nitrogen  oxides  analyzer,  1135 

on-line  control,  0198 

proportional  counters,  0461 

thermocouples,  0354, 0832 

viscometers,  0457 

uolatile-gas  monitor,  0440 
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Analytical  Methods 

air  pollutants,  see  Ak  Pollution  Control 
diffusion  factor,  1039,  1040 
energy  cost  equivalents,  0363 
enthalpy,  0728,  0731 , 0733,  0932 
ethyl  mercaptan,  see  Odorants 
gas  compreMibility,  see  Natural  Gas 
gas  hydrates,  see  Hydrates 
gas  in  seawater,  0257 
gas  interchangeability,  0066,  0837 
gas-liquid  flow,  1073 

gas  mixtures,  0171, 0835,  P-0874,  0932,  0936 
gas  permeation,  0258 
gas  sampling,  0259 
gas  sorption,  0734 
heating  value  determination,  see  Gas 
Measurement 
Henry 's  constants,  0932 
ignition  energies,  1133 

K-values,  0733,  0835,  1037,  1038,  1134,  1 137 

LNG,  see  LNG  Measurement 

LP-gas,  see  LP-Gas 

mercury,  0644 

methane,  see  Methane 

odorants,  see  Odorants 

phase  equilibria,  0172,0256,  0260,  0462,  0936, 
1134, 1137 

pipeline  flow,  see  Pipeline  Operation 

pipeline  testing,  061 1 

process  kinetics,  0933 

reactor  selection,  0933 

thermodynamics,  0172,  0833 

vapor -liquid  equilibrium,  see  phase  equilibria 

viscosity,  0457 

well  pressure,  0123 

Wobbe  index,  0837 

AppliaiKes,  see  also  specific  appliance 

energy  conservation,  see  Energy  —  conservation 

energy  consumption,  0247 

gaslights,  0439,0555 

heat  pipe,  071 5 

ignition,  see  Burners 

safety,  P-1126 

sales,  0159 

Argentina 

conversion  to  natural  gas,  0047 
exploration,  0303 
gas  processing,  0396,  1075 
gathering  systems,  0029 

pipeline  construction,  0047,  0423,  0514,  0693, 
1096 

power  generation,  0047 
Australia 

distribution  systems,  1023 

driUing,  0370,  0476, 0948,  1063 

gas  processing,  0396,  1075 

pipeline  construction,  0127,  0421, 0514, 0693 

safety,  0948,  1023 

Austria 
drilUng,  1089 
furnaces,  0451 

gas  imports,  0367,  0690,  0691 
gas  industry,  0367 
heat  processing,  0451 
marketing,  0002 

pipeline  construction,  0423,  0514,  0690, 0691  ,- 
0693 

well  completion,  1089 
Bearings,  see  Engines 
Belgium 

compressors,  0717 
drilling,  1064 


energy  supply -demand,  0745,  0746 
engines,  0717 

gas  imports,  0744,  0745,  0746 
gas  industry,  0744,  0745,  0746 
gas  sales,  0744,  0746 
LNG  plants,  0396,  1075 
marketing,  0002 

pipeline  construction,  0514,  0693 
transmission  systems,  0744,  0745 
turbines,  0717 
vibration  analysis,  0717 

Boilers 

air  pollution  control,  see  Air  Pollution 
Control 

burners,  01 58,  P-0248, 0345 
condensing,  0825 
conversion  to  low-Btu  gas,  0482 
dual-fluid,  0825 
dual-service,  0446,  0447 
fire  tube,  0718 
heat  recovery,  0920,  1029 
heat  transfer,  0718 
heating  plants,  0638 

nitrogen  emissions,  see  Air  Pollution  Control 

noise  control,  0158,  1029 

rooftop,  0638 

safety,  0252,  0255 

shell,  0718,  0826 

Bolivia 

exploration,  0187, 0303 
gas  fields,  0581 

gas  processing,  0396,  0581,  1075,  1079 
pipeline  construction,  0423,  0514,  0693,  1096 

Brazil 

exploration,  0303 

oil  gasification,  0104 

pipeline  construction,  0423, 0514,  1096 

Brunei 

LNG  exports,  0794,  0900,  0904,  1004,  1006 
LNG  plants,  0396,  0794,  0904,  1075 

Bulgaria 

pipeline  cotutruction,  0423,  0514,  0693,  1096 


Burners 

auto-stabilized,  P-0928 

boilers,  see  Boilers 

combustion-efficiency  testing,  0070 

compact,  P-0161,  P-0824 

control,  P-0448 

convertible,  P-0639 

diffusion  flame,  0719 

dual-fuel,  P-0639,0826 

energy  conservation,  0160,  P-0927 

flame  length,  P-0248 

flame  luminosity,  P-0248 

flame  sUbflity,  P-0249,  P-0827,  P-0928 

flat-flame,  0082 

flue-gas  analysis,  0070 

ftimaces,  see  Furnaces 

gas  generators,  0142 

heaters,  P-0161,  P-0824 

ignition,  0445,  P-0448,  see  also  pilot 

industrial,  P-0827 

infrared,  P-1128 

injector,  0719 

LP-ga%see  LP-Gas 

nitrogen  emissioiu,  see  Ak  Bylution  Control 

noise  control,  0158 

nozzle-mix,  0199,  0719 

performance  assessment,  0826 

pflot,  0445, 0822,  P-0927 

porous-disk,  0082 

premix,  0719 


radiant,  0348,  P-1128 
ranges,  see  Ranges 
safety,  P-0641,  P-1 126 
self-recuperative,  0719 
swirl,  0158 
tunnel,  0640,  0923 
turbines,  P-0248 

Butane 

adsorption,  1036 
analysis,  0171 

Clausius-Mossotti  functions,  0459 
compressed,  0459 
density,  0459 

dew  point,  0169,  0170,  0464 
dielectric  constants,  0459 
diffushrity,  see  solubility 
from  natural  gas,  0463 
Henry’s  constants,  0932 
ignition  energy,  1133 
imports,  see  LP-Gas 
K-values,0835,  1134 
liquid,  0459 

mixture  with  butane-butadiene,  0170 
mixture  with  carbon  dioxide,  0462,  0735,  0932 
mixture  with  heptane,  0932 
mixture  with  methane,  0169,  0172,  0256,  0260, 
0462,0464,  0835,0936 
mixture  with  methyl  mercaptan,  1134 
mixture  with  nitrogen,  0932 
mixture  with  water,  0936 

phase  equUibria,  0172,  0256,  0260, 0462,  0735, 
0936, 1134 
refractive  index,  0735 
SNG  production,  see  LP-Gas 
solubflity,  0697,  0727,  1040 
supply-demand,  see  LP-Gas 

Cabinda 

drUling,0278 

Calorimeters,  see  Analytical  Instruments 

Canada 

air  pollution  control,  0636 

aluminum  pipe,  0331 

ammonia,  0549 

analytical  methods,  0254 

coal  pipelines,  0126,  0394,  1072 

compressor  stations,  0222,  0600 

conversion  to  natural  gas,  0054 

corrosion  control,  P-0162,  0237,  1014 

distribution  systems,  0311,0331,0642,  1014 

drUling,  0278,  0566,  0776 

Arctic,  0088,  0178,  0473,  0856 
ice  problems,  see  offshore 
offshore,  0088,  0092,  0178,  0473,  0856 
energy  conservation,  0245,  0294,  0851 
energy  policy,  0410,  1048 
energy  supply -demand,  0404,  0408,  0851 
ethane,  0126 
ethylene,  0126, 0549 
exploration,  0377,  0410, 0566 
Arctic,  0095,  0184,  021 1, 0381 
fuel  celU,  0470,  0642 
furnaces,  0929 

gas  discoveries,  0095,  01 84, 0381 
gas  exports,  0408,  0593,  0965 
gas  Helds,  0095,  0294, 0763, 0776,  0856 
gas  flow,  0292 
gas  price,  0184,  021 1, 0245 
gas  procearing  plants,  0294,  0396,  0668,  0762, 
0763,  1075 

gas  producer  revenues,  0114 
gas  production,  0208,  0410 
gas  purification,  0254 
gas  reinjection,  0762 

gas  reserves,  0184,0208,  021 1, 0304,  0410,0566, 
0596,0780 
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gathering  aystems,  0292, 0294,  1073 

Catalysts 

catalysts,  0025,  0388,  0484,  0490,  0933, 

geology,  009S 

aging,  0670 

P-1070,  see  also  specific  process 

heat  processing,  0245 

air  pollution  control,  0636 

char.  0289,  0387,  0487,  P-0492 

hydrogen  sulfide,  0254,  0636 

coal  gasification,  see  Coal  Gasification 

coal  preheating,  0661 

incineration,  0384 

coal  liquefaction,  see  Coal  Lique&ction 

coal  preparation,  0288 

LNG  pipelines,  0424,  0980 

dehydrogenation,  0484 

coal  transfer,  P-0195 

LNG  plants,  0056 

desulfurization,  0670,  0925,  1078,  1082,  1084 

combined  with  nuclear,  see  nuclear  heat 

LP-gas,  1047,  1048 

hydrogen-sulfide  removal,  0636 

source 

marketing,  0642 

LP-gas  production,  P-0262 

contractor  listing,  0582 

methanol,  0549 

methanation,  0486 

costs,  see  capital  costs,  processes 

natural  gas  liquids,  0596,  0668 

natural  gas  reforming,  P-l  1 20 

desulfurization,  0289,  0402,  0487,  0488 

noise  control,  P-0162,  0600 

nitrogen-dioxide  removal,  0925 

environmental  control,  see  Environmental 

nuclear  energy ,  0245 

oil  gasification,  see  Oil  Gasification 

Control 

oU, 0126, 0184,  0208,  0596 

removal  system,  0660 

equipment,  0028,  P-0390,  0579,  0933 

oil  gasification,  1072 

wastes  gasification,  see  Wastes  Gasification 

financing,  see  capital  costs 

oU  shale,  0394,  1072 

forecasts.  01 18.  0231,0285,0591.0593, 

petrochemicals,  0549 

Cathodic  Protection 

0867,0965 

pipeline  construction,  0046,  0048,  0095, 0124, 

aerial  monitoring,  0319 

gas  supply  supplement,  see  Reserves 

0126,  0127, 0128,0208,0223,0230, 

anodes,  031 8.  0319,  05 15,  0875 

hydrogen  production,  P-0099.  0386,  0387, 

0231,0234.0381,0410,  0423,0424, 

computer  application,  01 31, 0608 

0405,0484 

05 1 1 , 05 1 4, 0604, 0693, 0971 , 0973, 

costs,  0145 

ignition,  underground,  see  processes  —  insitu 

0975,  0977,  0986,  1096,  see  also  Pipeline 

design,  0515,  0982 

industrial-boiler  fuel,  see  low-Btu 

Constiuction 

distribution  systems,  0145,  0319,  0326 

lignite.  P-0865.  0965 

pipeline  maintenance,  0054,0237 

effect  of  a-c  lines,  0136 

low-Btu,  0013,  0017,  0021 , 0103,01 14. 

pipeline  operation,  0627 

effect  of  nearby  pipelines,  0319 

0190, 0283.0385,  0386,  0408. 

pipeline  welding,  0331 

groundbeds,  0319,  0334 

0482,  0578,  0593, 0759, 0870 

plastic  pipe,  0311 

meter  risers,  see  Meters  —  risers 

medium-Btu,  0759 

power  generation,  0470 

monitoring,  0917 

ntethanol  production,  0035,  0039,  0073 

production  systems,  0763 

offshore  platforms,  0875,0878 

nitric  oxide  formation,  0924 

propane,  0468,  0470,  1049 

pipelines,  0131, 0319,  0326,  0334,  0515,  0608, 

nuclear  heat  source,  0196,  0209,  0291, 0409 

reservoir  operation,  0205,  0762, 0766 

0982 

operating  costs,  see  processes 

sulfur  plants,  0254, 0762 

rectifiers,  0319,  0334 

oxygen  production,  0577 

tar  sands,  0306,  0394,  0404,  1072 

testing,  0513 

peat,  P-0865 

total  energy  systems,  0245 

wells,  0334 

plants,  0015,  0025,  0073,  0591, 0593, 

transmission  systems,  0046,  0054,  0627,  0977 

tee  also  specific  process 

wastes  gasification,  0384 

Chile 

corrosion  control,  0101 

water  heaters,  P-0162,  0929 

exploration,  0303 

costs,  see  capital  costs 

well  operation,  0178 

LNG  plants.  0396,  1075 

demonstration,  0574,  0578 

well  stimulation,  0776 

pipeline  construction,  0514,  0693 

forecasts,  tee  forecasts 

Great  Britain,  0027 

Carbon  Black,  see  Petrochemicals 

Coal 

materials  selection,  0101, 0575 

coalbed  degasification,  0100, 0214,0663 

mine-mouth,  01 30 

Carbon  Dioxide 

combustion,  0924 

PEDU,  0028 

analysis,  0171 

consumption,  0118,  0301,  see  also  supply -demand 

pilot,  0014, 001 5.  0016,  0101 

cement-block  curing,  0340 

costs,  0036 

review,  see  survey 

coal  gasification,  P-0286 

cost  equivalent,  see  price 

skid-mounted,  0025 

corrosion  control,  0106 

desulfurization,  0074,  0759, 0863,  0864 

S.  Africa,  0388 

density,  0458 

district  heating,  0149 

survey ,  0285,  0394,  0867,  1072 

diffusion,  see  solubility 

explosions,  0214 

vs.  slurry  lines,  0130 

enthalpy,  0460,  0728 

fly  ash,  0863 

WESCO,  0284,0953 

fracturing  fluid,  0776 

industry  problems,  0500,  0502 

power -generation  fuel,  see  low-Btu 

from  air,  P-01 15 

methane  recovery,  see  coalbed  degasification 

processes 

from  flue  gases,  P-0115 

mining,  0042,  0100,  0105,  0112,  0118,  0214, 

Agglomerating  Ash,  0021, 0028,  01 14 

from  LNG  feed,  see  LNG 

0500, 0502.  0508,  0575, 0663,  P-0841 . 

Air  Products  and  Cheirkals,  Inc.,  P-0382 

from  natural  gas,  P-0107, 0402, 0462 

0953 

ATGAS,  002 1 

from  nuclear  stimulation,  0599 

petrochemical  production,  0863 

B&W-Du  Pont.  0021 

from  SNG,  0955,  0958 

pipelines,0126,0127,  0130,  0394,  0514,  1072, 

Bamag-Winkler,  0021 

from  synthesis  gas,  0400, 0402 

1086 

BI-GAS,  0014, 0021,0114, 0386,  0863, 

Henry’s  constants,  0932 

policy  formulation,  0500,  0502 

0965 

hydrogenation,  see  methanation 

power  generation,  0105,  0126,0130 

Bur.  Mines,  see  fixed-bed,  Insitu, 

methanation,  P-01 15.  0486,  P-0557 

price,  0301 , 0363,  0591 . 0673 

subbituminous,  Synthane 

mixture  with  butane,  0735, 0932 

production,  0502,  0508,  0852 

carbon-monoxide  recycle,  P-0382 

mixture  with  ethane,  0458, 0728 

pyrolysis,  0863 

Chem  Systems,  Inc.,  see  LPM 

mixture  with  hydrogen  sulfide,  0465 

reserves,  0118,  0306,  0673,  0673 

Chemko,  see  Agglomerating  Ash 

mixture  with  methane,  0172,  0462,  0728 

safety,  0100,  0214, 0663 

Chevron  Research  Co.,  P-0865 

mixture  with  propane,  0932 

supply-demand,  0042, 0118,  0675 

aties  Servke  Oil  Co.,  P-0194.  P-0286 

nuclear  decomposition,  P-0595 

transport,  0036,  0037,  01 30 

CO]  Acceptor.  01 14,  0863,  0965 

phase  equiibria,  0172,  0458,  0462, 0735 

Western  region,  0105 

Combustion  Engineering,  0021 

refracthm  index,  0735 

ConsoUdated  Edison,  0021 

solublity,  0462,  0465,  0697,  1039 

Coal  Gasificatbn 

costs,  0025, 0103, 0118,  0283,  0591 . 0965 

agglomeration,  0661 

cost  reduction,  0289 

Gubon  Monoxide 

air  pollution  control,  see  Ak  FaButian 

CUNY,  0021 

oontroDed  atmosphere,  P-0548 

Control 

direct  conversion,  0490 

ferric  sorbent  regeneration,  0926 

application  potential,  see  forecasts 

evaluation,  01 18 

!  from  air,  0732 

bituminous,  0965 

fixed-bed,  0287,  P-0760,  0870 

I  from  coal,  P-0099 

capHal  costs,  0073, 0231 , 0234,  0268,  0283,  0285,  fluidized-bed,  0013, 0288,  0661 , 0736, 

methanation,  P-0537,  1067 

0408, 0574, 0575, 0577, 0578, 0593, 

P-0869 

1  nitrogen-oxides  reduction,  0925 

0666,  0864, 0965,  see  also  processes 

Foster  Wheeler  Corp.,  0021 

sulfur-oxides  reduction,  0925 

carbon-dioxide  removal,  0402 

Garrett.  0191 . 0574, 0579 
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General  Atomic,  0291 
G.E.,  0021,  P-0760 
H-Gas,  P-0195 

Hydrocarbon  Research,  Inc.,  see  H-Gas 
hydrogen  recycle,  P-0382 
HYGAS,  0101, 01 14,  0386,  0863,  0965 
Ignifluid,  0482 
IGT,  see  HYGAS,  U-GAS 
vi-si(u,  0105,  0190,  P-0194,  P-0286, 
0386,0405,  P-0489,  1070 
Kellogg,  0021 , 0863,  0870 
Koppers-Totzek,  0021 , 0103,  0386 
Leas  Bros.  Development  Corp.,  P-0390 
low-temperature,  0954 
LPM,  0025 

Lurgi,  002 1, 0027,  0284,  0288,  0386,  0388, 
0482,0574,0953,0965 
manpower  requirements,  0965 
methanation,  0388 
methane  recovery,  P-0382 
Nuclear  Coal  Gasification,  0291 
Pittsburg  &  Midway  Coal  Mining  Co.,  0021 
power  reduction,  P-0382 
pyrolysis,  0191, 0579 
reaction  kinetics,  0388,  0485,  0575,  0933 
reaction  mechanism,  0662,  0664,  0667,  0736 
recycle  feed-quench  system,  0025 
refinery  approach,  0578  ' 
review,  0385, 0386,  0389,  0482,  0759,  0864, 
1067 

slurry  methanation,  P-0869 
sodium  sulfate,  P-0099 

spouted-bed,  0659,  0661, 0662,  0664,  0667, 
0736,0737 

SRC,  see  Coal  —  desulfurization.  Coal 
Liquefaction  —  processes 
Stone  A  Webster,  Inc.,  0291 
Sun,  P-0099 

Synthane,  0021 , 0074,  0098,  0485,  0965 
Texaco,  0021 
U.  of  Utah.  0666 
U-GAS,  0021 
underground,  see  insitu 
Union  Carbide,  see  Agglomerating  Ash 
U.S.  Dept,  of  the  Interior,  P-0492,  P-0869 
U.S.  Steel  Corp.  002 1 
Wellman-Galusha,  0021 
Westinghouse,  002 1 
Winkler,  0021 , 0283,  0482 
research  by  Bur.  Mines,  0954 
research  needs,  0176,  0268,  0575 
SNG  purification,  see  Purification 
subbituminous,  0287, 0965 
sulfur  removal,  see  desulfurization 
water  pollution  control,  see  Water  PoDution 
Control 


Coal  Liquefaction 
capital  costs,  0118,  0578,  0666 
catalysts,  0501,0504 
coal  transfer,  P-0195 
desulfurization,  0483,  0504,  0507 
nuclear  heat  source,  0291 
planto,  0074,  0118,  0578,  0872 
processes,  0291 

Bur.  Mines,  see  Synthoil 

COED,  0506 

COGAS,  0872 

costs,  01 18,  0591 

FMC,  see  COED 

Garrett.  0191 

H-Coal,  P-0195.0872 

Hydrocarbon  Research,  Inc.,  see  H-Coal 

hydroaolvation,  0501 

Leas  Bros.  Development  Corp.,  P-0390 

pyrolysis,  0191 

review,  0118,  0759,  0864 

SRC,  0074 


Synthoil,  0504, 0507 

U.  of  Utah,  see  hydrosolvation 

Coatings 

aluminum,  01 34,  0318,  0320 

anode  connections,  0318 

asphalt,  0320 

butyl  rubber,  0228 

coal  tar.  0317,  0320 

concrete,  0125 

elastomers,  0318,  0320 

epoxy, 0320 

fittings,  0318 

hot  service,  03 17 

internal,  0134 

joints,  0226,  0515 

petrolatum  tape,  0981 

polyethylene,  0132,  0228,  0320 

polyurethane  foam,  0319 

powder,  0226,  0320 

PVC, 0132 

self-cleaning  ovens,  P-0075 
stainless  steel,  0318 
testing,  0982 
thin-film,  0320 
wrappings,  01 32 

Columbia 
exploration,  0303 

Combustion 
coal,  0924 

efficiency  testing,  0070 
heat  flux  prediction,  01 51 
ignition  energies,  1133 
LP-gas,  1123 
methane,  0640 
models,  0151 
monitoring,  1041 
nitric  oxide  formation,  0924 
products  composition,  0070 
pulsating,  1121 

temperature  distribution,  0151 
tunnel  burners,  0640 
turbine  combustors,  see  Turbines  — 
combustors 

Compressors 

air  pollution  control,  see  Air  Pollution 
Control 

alignment,  0349 
centrifugal,  0828,  1034 
compact,  1034 
control,  0239,  0419 
design,  0350,  0828,  1034 
engine-driven,  0449,  0525,  0680,  0681, 0762, 
0777, 0779, 0959 
gas  iitjection,  0163,  0828 
gas  processing,  0762 
large-capacity,  0163,  0222,  0419,  0620 
leasing,  0959 

LNG  pUnts,  0620, 0796,  1008 
lubrication,  0521 

maintenance.  0221, 0350,  0419,  0556,  0681, 
0717,  0777 
motor -driven,  0680 
noise  control,  see  Compressor  Stations 
offshore  platforms,  0163, 0853 
oil  wells,  0961 
operation,  0350 
packaged,  0959 
pipeline  testing,  0969 
testing.  0336, 0969 

turbine-driven,  0051, 0163,  0349,  0419,  0420, 
0449. 0510, 0525, 0560, 0583, 0584, 
0600, 0620, 0680, 0724, 0777,  0778, 
0796,0828,0970,  1008,  1033,  1034, 
1090 

underground  storage,  0239, 0525 


vibration  control,  022 1 , 07 1 7 

Compressor  Stations 

Canada,  0222,  0600 

capacity,  see  construction 

construction,  0229,  0785,  0983 

costs,  0238,  0565,0680 

cost  reduction,  0889 

Czechoslovakia,  0316 

energy  conservation,  0439,  0889,  1090 

France,  0420,  0499 

Great  Britain,  0045,  0509,  05 1 3,  0972 

intrusion  detection,  see  security  systems 

maintenance,  0681 , 0777 

Mexico,  0694 

mini,  0587, 0764 

noise  control,  0045, 0222,  0420,  0600 
offshore,  005 1 . 01 25,  0509,  0583,  0584,  0585, 
0587, 0764, 0853, 0892, 0970 
operating  costs,  see  costs 
operation,  0238,  0682,  0889 
packaged. 0051, 0583, 0585, 0587,  0764,  0853 
record  systems,  0940 
safety,  surveillance,  see  security  systems 
security  systems,  0682 
turbine-driven,  see  Gimpresaors 
underground  storage,  see  Compressors 
Venezuela.  0587,  0764 
W.  Germany,  0610 

Computers 

building  energy  systems,  0085,  0366 
cathodic  protection,  0131, 0608 
compressor  station  control,  0694 
corrosion  control,  1014 

distribution  systems,  0065,  0541 , 0542,  0544, 
0545, 1014, 1021 
control,  0337 
maintenance,  0625 
mapping,  0625 
operation,  0543, 0706,  0810 
recordkeeping,  0940,  1016 
drilling,  see  Drilling 
engine-oil  analysis,  0351 , 0352 
exploration,  0185,  0186, 0187,  0189,  0377 
gas  processing,  0763 
gathering  systems,  0911 
heat  exchanger  design,  0558 
LNG  plant  design,  0802 
LNG  project  modeling,  0911 
LNG  tanker  design,  0897,  1006 
logging,  0860 

metering,  0357,  0358,  1022 
mini.  0357, 0358, 0541 , 0706, 0763,  1021 
peakshaving  optimization,  0242 
pipeline  construction,  1091 
pipeline  design,  0544 
pipeline  maintenance,  01 31, 05 16,  0940 
pipeline  operation,  0135,  0518,  0519,  0694,  0893, 
0911,0940 

production  systems,  0763 

reservoir  operation,  see  Reservoir  Operation 

turbine  maintenance,  022 1 

Condensate,  see  Natural  Gas  Liquids 

Cooking 

energy  conservation,  0247, 0715 
heat  pipe,  0715 

Cooling  Towers 

water  conservation,  0157, 0244 
water  poDution  control,  0244,  0246 

Corrosion 

cast-iron  pipe,  0438 

meter  risers,  see  Meters  —  risers 

stray  currents,  0982 

surveys,  see  Corrosion  Control  —  detection, 

SoUs 


10 


GAS  ABSTRACTS,  VOL.  30,  ANNUAL  INDEX  1974 


CoiTOsion  Control 

anodes,  see  Cathodic  Protection 

Canada,  1014 

capital  costs,  0565 

coal  gasiflcation,  0101 

cooling  towers,  0244 

detection,  0131, 0237,  1015 

distribution  systems,  0319,  0326,  0438 

drilling,  0372,  0650,  065 1 , 0750 

gas  processing,  0106,  0293 

inhibitors,  0319,  1100 

Mexico,  1100 

personnel  training,  0319 

pipelines,  0237,0319,0326,0515,  1 100 

record  systems,  0940,  1014 

standards,  0324 

surveys,  see  detection 

water  heaters,  P-0162 

wells,  0106,0122,0202 

W.  Germany,  05 15 

Customer  Service 
emergency,  1023 

C^echodovakia 

analytical  methods,  0837 

coal  conversion,  0863 

coal  gasification,  0863 

compressor  stations,  0316 

energy  conservation,  1119 

furnaces,  0722,  1119 

gas  interchangeability,  0837 

heat  recovery,  1119 

petrochemicals,  0863 

pipeline  constructior ,  0316,  0423,  1096 

Decane,  see  Hydrocarbons 

Dehydration 

effect  on  metering,  0200 

glycol,  0108,  0787,  0958,  0960 

maintenance,  0200 

modules,  0585 

SNG,  0958 

vs.  alternatives,  0607 

Denmark 

exploration,  0573,  0658 
marketing,  0002 

Discoveries,  see  also  Drilling  — 
forecast-reviews 
Canada,  0095,  0184,0381 
Colorado,  0096 
independents  vs.  majors,  0657 
Netherlands,  0034 
North  Sea,  0034,  0475,  0573 
Oklahoma,  0946 
Wyoming,  0096 


Distrfttution  Systems,  see  also  Mains, 

Pipelines,  Transmission  Systems, 
specific  country 

Arkansas-Missouri  Power  Co.,  0533 
Baltimore  Gas  and  Electric  Co.,  0622 
Brooklyn  Union  Gas  Co.,  0432 
capital  costs,  0271, 0565,  0942 
Cincinnati  Gas  &.  Electric  Co.,  0702 
Columbia  Gas  System,  Inc.,  0329,  0793, 0815, 
0822 

Columbia  Gas  System  Service  Corp.,  0336,  1017 
Consolidated  Edison  Co.  of  New  York,  Inc., 
0628,  0998 

Consolidated  Natural  Gas  Co.,  0329, 0793 
construction 

aluminum  pipe,  0331 
cost  reduction,  0623 
ditching,  0631 


environmental  control,  0700 

equipment,  0536,  0891,  1012,  1018 

lake  crossing,  0808 

meter  risers,  see  Meters  —  risers 

mileage,  0271, 031 1 

pavement,  P-0436,  0536,  0537 

plastic  pipe,  0146,  031 1, 0333,  0623,  0808, 

1013,  1017,  1116 

plowing-in,  0623 

railway  tunnels,  0149 

service  pipe,  0311,0623,0631,  1013 

welding,  see  Pipeline  Welding 

winter,  0808 

world,  0233,  05 14 

Consumers  Power  Co.,  0018,  0020, 0064,  0563 
East  Ohio  Gas  Co.,  0822 
gas  interchangeability,  see  Natural  Gas 
The  Gas  Service  Co.,  0333 
Great  Plains  Natural  Gas  Co.,  0541, 0706 
Hope  Natural  Gas  Co.,  0366 
Houston  Natural  Gas  Corp.,  0085, 0625 
investment,  see  capital  costs 
Lake  Superior  District  Power  Co.,  0623 
leak  control,  0543,  1016,  1018 
external  sealing,  0538,  0705 
green  plant  damage,  0346 
joints,  0538,  0702 

plastic  pipe  insertion,  see  maintenance 
record  systems,  see  maintenance 
leak  detection,  0626,  1015 
leak  reporting.  0323, 0626, 0940,  1015,  1016 
load  forecasting,  see  Marketing 
maintenance 

cost  reduction,  0623 
equipment,  1018 

external  damage,  0067,  0326,  0631,  1017 

hydraulic  tools,  0536 

main  renewal,  see  plastic  pipe  insertion 

main  testing,  0701 

meter  risers,  0540 

pavement,  P-0436,0536,0537,0539 
pigging,  0700 

plastic  pipe  insertion,  0311, 0333,  0703 
record  systems,  0544,  0625,  0940,  1014, 
1015, 1016 
regulators,  0704 
service  dispatching,  0545 
without  service  interruption,  P-0624,  0703, 
0704, 0705 

mapping,  0065,  0067,  0544,  0625 
metering,  see  Metering 
Michigan  Consolidated  Gas  Co.,  1018 
Missouri  Public  Service  Co.,  0438 
Montana  Power  Co.,  0335 
Mountain  Fuel  Supply  Co.,  0545,  0630,  0810 
noise  control,  0335,  P-0436,  0536,  0539,  0700, 
0707, 1102 

North  Shore  Gas  Co.,  0439,  1015 
Northeast  Oklahoma  Public  Facflities 
Authority,  0535 
Northern  Illinois  Gas  Co.,  0193 
Northern  Indiana  Public  Service  Co.,  0703 
Northwest  Natural  Gas  Co.,  0521, 0544 
Oklahoma  Natural  Gas  Co..  0317 
operation 

add-on  valve,  P-0624 
Btu  balancing,  0064 
communication  systems,  0545 
computer  control,  0337,  0541, 0543,  0544, 
0630,0706,0810, 1021 
dUpatching,  0629,0810, 1021 
network  analysis,  0064, 0542,  1020 
telemetry.  0541 . 0545,  0706 
operations  research,  0940 
Orange  and  Rockland  Utilities,  Inc.,  0065 
Pacific  Gas  &  Dectric  Co.,  0536,  0768 
Pennsylvania  Gas  Co.,  1020 
Peoples  Gas  Light  and  Coke  Co.,  0439, 1015 
PhBadelphia  Electric  Co.,  0701 


pressure  regulation,  0535,  0940,  1 102 
combination  with  meter,  0628 
cost  reduction,  0628 
design,  0700 
maintenance,  0704 
noise  control,  0335, 0707 
pressure  oscillation,  see  surge  control 
surge  control,  0437 
valves,  0335 
wide-range,  P-081 1 

Public  Service  Dectric  and  Gas  Co..  0019, 

0576,  1044, 1097, 1115 
research  needs,  0176,  0268,  0699 
Rochester  Gas  and  Electric  Corp.,  0067 
safety.  0067,  0146 

accident  reports,  0243,  0338,  0438,  0631 

emergency  plans,  0438,  1023 

equipment,  1018 

external  damage,  see  maintenance 

Tires,  1018,  1044 

floods,  1023 

meter  risers,  see  Meters  —  risers 
pipe  bands,  079 1 
plastic  pipe,  0146,  1017 
standards,  0146,  0323,  0324 
3rd-party  damage,  see  maintenance  — 
external  damage 

San  Antonio  (Tex.)  City  Public  Service  Board, 
0337 

San  Diego  Gas  &  Electric  Co.,  0531 , 0542 
service  curtailments,  see  Reserves  —  supply 
shortage 

Southern  California  Gas  Co.,  0146, 0177,  0704, 
0791, 1016, 1104 

Southern  Indiana  Gas  and  Electric  Co.,  0626 
Southern  Natural  Gas  Co.,  0051 
Southern  Union  Gas  Co.,  0338 
structure.  0942 
UGICorp.,  0243,  1021 
Washington  Gas  Light  Co.,  0631 
Wisconsin  Gas  Co.,  0822 


Drilling,  see  also  specific  country 
abnormally  pressured  reservoirs,  see  overpressure 
prediction 
air,  0181, 0751 
Appalachia,  0950 
Arctic,  01 16.  0178,  021  3,  0272 
Arkansas,  0181 

blowout  control,  0090,  0472,  0749,  0753,  0754, 
0755,0857,0858,0859,0945,  1056, 
1060, 1061, 1062,  1066 
Colorado,  0096 

computer  optimization,  0094,  0860,  0895 
corrosion  control,  0372,  0650,  0651, 0750 
costs,  0273,  0274,  0279,  0281 . 0282,  0380, 
0565,0950 

cost  reduction,  0094,  0183, 0270,  0751, 0860, 
1059 
deep.  0296 

Anadarko,  0380 

costs.  0274,  0279.  0281 , 0282,  0380 

map, 0282 

Oklahoma,  0280 

surveys.  0279,  0281 

Texas.  0274,  1065 

ultra.  0182,  0279,  0280,  1065 

W.  Virginia,  0757 

deviation  control,  0181 , 0371 , 0428 
directional,  0005,0183,0272,  1093 
doglegs,  see  deviation  control 
fishing,  0274 
flexodtitling,  1059 

fbouge,  01 80.  0273,  0275,  0276,  0278,  0281 , 
0569.0652.0949 

forecast -reviews,  0094,  0273,  0275,  0276,  0278, 
0279, 0281, 0569, 0652, 0949 
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gas  supply  shortage,  see  Reserves  —  supply 

industrial,  0159,  0164,  0245,  0301 , 0440, 

control,  1028 

'  shortage,  supply  supplements 

0547, 0677, 0769, 081 3, 0814,  081 5, 

conversion,  0084 

high-temperature,  0094 

0963, 1119 

costs,  0680 

s  high-pressure,  0094 

New  York,  0342 

diesel,  0680 

iit-situ  coal  gasiHcation,  0105 

pilot  burners,  0822 

dual-fuel,  0469 

jet,  0655 

power  generation,  0677,  0963 

energy  conservation,  0439,  1074 

kicks,  see  blowout  control 

residential,  0085,  01 1 1, 0147,  0564,  0677, 

gas  processing,  0762 

Louisiana,  0413 

0715,0822 

heat  recovery,  0712 

mist,  0751 

tax  incentives,  0111 

high-speed,  0450 

mud, 0094 

thermostat  setback,  01 59,  0366,  0439,  1117, 

high-temperature,  1028 

additives,  0006,  0372 

1118 

hp  calculation,  0076 

day  control,  0776 

turbines,  0080,  0167 

ignition  system,  1028 

monitoring,  1056 

utilization  efficiency,  0111 ,0164,  0439, 

large-capacity,  1028 

potassium-based,  0376 

0677,0715,0748,0813,0814,0851, 

lubrication,  0351, 0352,  0450 

shale  control,  0006,  0376 

0918,1119 

maintenance,  0351 , 0352,  0450,  0681, 0717, 

offshore,  see  Offshore  Drilling 

consumption 

0777 

Oklahoma,  0181, 0946 

Austria,  0367 

medium-speed,  0681 

overpressure  prediction,  0094,  0375 

Canada, 0404, 0408, 0851 

pump  drive,  0550 

penetration  increase,  1064 

Common  Market,  see  Europe 

speed  calculation,  0076 

permafrost,  see  Arctic 

distribution,  0675 

torque  calculation,  0076 

sandstone,  0474 

effect  of  personal  income,  0111 

total  energy  systems,  0712 

1  shallow  wells,  0950 

effect  on  air  pollution,  0369 

vibration  control,  0717 

sour-gas  wells,  0372 

Europe,  0002, 0302, 0503,  0852, 1088 

storage  wells,  0327 

Great  Britain.  0672,  091 8 

Environmental  Control 

technology  review,  0094 

Italy,  0709 

Arctic  pipelines,  see  Pipeline  Construction 

turbodrilling,  0213 

Midwest,  0301 

coal  gasification,  0965,  1027 

water  pollution  control,  0006,  0093,  0496,  1027 

Netherlands,  0405 

coal  mining,  see  Coal 

well-completion  data,  see  forecast -reviews 

New  York,  0342 

drfliing,  1027 

W.  Virginia,  0757 

Poland,  0883 

effect  on  energy  supply-demand,  0157,  0597 

wildcats,  0275, 0278,  0279,  0281 , 0380,  0569, 

transportation,  085 1 

effect  on  industry,  0270 

0652,0657 

U.S.,  0301, 0407,  0675 

erosion,  0399 

world,  0278 

world,  0407 

LNG  tanks,  0993 

Wyoming,  0096 

costs,  0036,  0363,  0673,  0885,  0918 

LNG  transport,  1027 

effect  on  balance  of  payments,  see  policy 

offshore,  0399,  1027 

formulation 

oil  gasification,  1027 

Driliitg  Equipment 

equivalent -cost  nomograph,  see  costs 

pipeline  construction,  see  Pipeline  Construction 

Arctic,  0373 

geothermal,  0306,  0404,  0405 

standards,  0443 

bits,  0094,  1064 

hydrogen,  see  Hydrogen  —  energy  system 

corrosion  control,  see  Drilling 

nuclear,  P-01 15,  0245,0306,  0503, 0748, 

Ethane 

deep,  0182 

0852 

adsorption,  1036 

directional  tools,  0005,  0183 

agro-industrial  complex,  0209 

analysis,  0171 

downhole  gas  detector,  0090 

cavern  forming,  0429 

Qausius-Mossotti  functions,  0459 

drUI  pipe,  0094,  01 80,  0278,  0371 , 0650,  065 1 , 

coal  gasification,  0196, 0209,  029 1 , 0409 

compressed,  0459 

0750,0752 

fast -breeder,  0113 

deiuity,  0458,  0459 

effect  of  steel  shortage,  0180 

Great  Britain,  0672 

dielectric  constants,  0459 

mud  degassers,  0472 

HTGR,  0409 

diffusivity,  see  solubility 

rigs,  0182,  0278, 0373, 0752,  0949,  1065 

industrial  applications,  0409 

enthalpy,  0728, 0730 

Netherlands,  0405 

from  LNG,  0803 

Dryers 

price,  0673 

from  natural  gas,  1045 

conversion  to  natural  gas,  0546 

reserves,  0673 

Henry’s  constants,  0932 

safety,  0440 

supply-demand,  0038,  0042, 01 13 

hydrate,  0836 

sales,  0159 

policy  formulation,  0040,  01 12,  01 13,  01 18, 

ignition  energy,  1133 

0120,0210,  0212,  0216, 0298,0299, 

K-values,  0835,  1037,  1134 

Drying 

0302,  0369,  0406, 0410, 0502, 0503, 

liquefaction,  0803 

doth, 0348, 0440 

0597, 0743, 0758, 0852, 0885 

liquid,  0459 

crops, 0661, 0667,  0710,  0711, 1050 

prices,  see  costs 

mixture  with  butane,  0932 

energy  conservation,  0440, 1050 

production  cost,  see  costs 

mixture  with  carbon  dioxide,  0458, 0462, 0728 

malt,  0546 

solar,  0043, 01 1 3,  0306,  0405,  0852 

mixture  with  hydrogen  sulfide,  0735,  0932 

spouted-bed,  066 1 , 0667,  071 0, 07 1 1 

supply-demand,  0298,  0673,  see  also 

mixture  with  methane,  0172,  0462,  0728,  0835 

consumption.  Ail  Pollution 

mixture  with  methyl  mercaptan,  1134 

Ecuador 

Control 

mixture  with  nitrogen,  0932,  1037 

exploration,  0303 

FPC,  0675 

mixture  with  other  hydrocarbons,  0932 

rutional  security,  see  policy  formulation 

mixture  with  propane,  0932 

Egypt 

1960-74,  1088 

molar  polarizability,  see  Clausius-Mosaotti 

pipeline  construction,  0423,  0514, 0693,  1096 

1970-80,0672,0767 

functions 

1970-85,0042,0408 

phase  equiibria,  0172,  0458,  0462,0735,  0836, 

Energy 

1970-90,0675,  1088 

1134 

capital  costs,  0086, 0265,  0408 

1970-2000, 0038,  0113,  0216,  0405,  0407 

pipelines,  0126 

conservation,  0407,  0597, 1050 

Westinghouse,  0113 

production,  1045 

appliaiKe  industry,  0247,  0439,  0445,  0564, 

tidal,  0306 

refractive  index,  0735 

0715 

transport,  0036, 0037 

solubdity,  0697,  0727,  1040 

budding  design.  011  1, 0649,  1117,  1118 

wind,  0306 

supply -demand,  0669,  0741, 1046 

commercial,  0366,0712,0715,  1117,  1118 

synthesis,  0209 

compressor  stations,  0889,  1090 

Engines 

vfrial  coefficient,  0733 

district  heating,  0147 

air  pollution  control,  see  Ak  PoBution  Control 

effect  of  personal  income,  0111 

automotive,  0084, 0264,  0819 

Ethylene 

effect  on  earnings,  0564 

bearings,  0450 

effect  of  gas  shortage,  0174 

gas  processing,  1074 

compressor  drive,  0525,  0680,  0681, 0762, 

from  natural  gas,  0549 

gas  utlities,  0439 

0777,  0779,  0959 

Ikom  propane,  0174 
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pipelinet,  0126 
ftorage,  1007 

Europe,  tee  alto  tpecifk  country 
drilling  induttry ,  0004 
energy  contumption,  0002,  1088 
energy  policy,  0302,  0503,  1088 
energy  tupply -demand,  0503,  0852 
gat  importt,  0213,0772 
gat  tupply -demand,  0772 
hydrogen  tyttem,  0503 
LNG  importt,  0772,  0884 
marketing,  0002 
nuclear  energy ,  0409 
o8  importt,  0302, 0503,  0852 
pipeline  conttruction,  0127 

Exploration,  tee  alto  Discoveries, 

Geology,  tpeciric  country 
Appalachia,  0950 
Arctic,  0095,  021 1, 0381 
Arkansas,  0181 

capital  cotta,  0268,  0273, 0565 
Colorado,  0096 

computer  application,  0185,  0186,  0187,  0189, 
0377 

effect  of  federal  regulations,  0042 
effect  of  gas  price,  0380 
finding  costs,  0950 

gas  tupply  shortage,  see  Reserves  —  supply 
shortage,  supply  supplements 
Latin  America,  0303 
mapping,  0300,  0378 
methods,  see  geochemical  data 
offshore,  see  Offshore  Exploration 
Oklahoma,  01 81, 01 85 
research  needs,  0176,  0268,  0270 
satellite  application,  0300 
seismic,  01 86,  01 87,  0189,  0378,  0480,  0481 
Smackover  formation,  0479 
stratigraphic  traps,  0096, 0377, 0479, 0756 
U.S.,  0963 
Utah,  0096 
W.  Virginu,  0757 
wildcats,  tee  Driling 
Wyoming,  0096 

Explossons 

accident  reports,  see  Distribution  Systems  - 
safety.  Pipeline  Safety 
buidinp,  0839 
coal  mines,  0214,  P-0489 
fracturing,  see  Well  Stimulation 
ignition  energies,  1133 
in-dtu  coal  gasification,  P-0489 
leak  repair,  1018 
manufactured  ps,  0839 
methane,  0214 
rutural  ps,  0839 

pipeline  welding,  tee  Pipeline  Welding 
pressure  pneration,  0839 
welding  method,  see  Welding 

Finance 

balance  of  payments,  0001 
gas-producer  revenues,  0114 
international  monetary  system,  0212 
investment  needs,  0265 
LNG,  tee  LNG 
utility  revenues,  0266 

Flame  Research 
aerodyitamict,  0634 
blowoff  prediction,  see  stability 
electrical  properties,  0551 
flame  length,  01 56,  1123 
flame  velocity,  0343 
flammablity  limits,  0551 


glass  melting,  0634 

heat  transfer,  0634 

hydropn  effect,  1122 

laminar  aerated  flames,  1122 

laminar  diffrision  flames,  0152,  0551 

luminosity,  0551 

methane/ab,  0152 

noise  control,  0551, 0720 

propane/ab,  0082,  1122 

stabUby,  0082,  0551,  1122,  1123 

turbulent  diffusion  flames,  0152,  0551 

turbulent  premixed  flames,  0343,  1123 


Food  Processing 
ab  pollution  control,  0635 
coffee,  0635,  0661 
freezing,  0661,  1025 
Great  Britain,  Oi  SO,  0546 
Japan, 0150 
malt  drying,  0546 
spouted-bed  technique,  0661 
synthesb,  01 50,  0863 
water  polution  control,  0155 

Food  Synthesis,  see  Food  Processing 

Fracturing 

in-situ  coal  psification,  see  Coal 
Gasification  —  processes 
well  stimulation,  see  Wei  Stimulation 


Fiance 

air  pollution  control,  1026,  1082,  1084 

ab  separation,  0441 

boUers,  0446,  0447,  0825,  1029 

burners,  0923,  P-1126 

coal  psification,  0482 

coke  oven  gas,  0499 

combustion,  0551 

compressors,  0969 

compressor  stations,  0420,  0499 

dbtribution  systems,  0589 

drilling,  0570,  0861 ,  1059 

energy  conservation,  1029 

ethylene,  1007 

exploration,  0189 

flame  research,  0551 

furnaces,  0923 

ps  composbion,  0551 

ps  fields,  0499,0589 

gas  imports,  0589 

ps  industry,  0499,  0589 

gas  processing,  0396,  1075 

gas  supply-demand,  0589 

pthering  systems,  0197 

heat  exchanprs,  1029 

heat  processing,  0632,  0923 

heating,  1029 

liquefaction,  P-0141, 0359,  1001 

LNG  cold  use,  P-0141, 0441 

LNG  imports,  0589,  0908 

LNG  measurement,  0908 

LNG  plants,  1001 

LNG  storap,  P-0141,  0987,  1007 

LNG  tankers,  IM>141,  P-0527, 1007 

LNG  terminaU,  0441, 0884,  0908,  0987 

LNG  vehicle  fuel,  1026 

marketing,  0002 

natural  gas  liquids,  0359 

nbrogen ,  0 1 4 1 , 044 1 

iwise  control,  1029 

ovens,  P-1126 

oxypn,  0441 

pipeline  construction,  0499,  0514,  0606, 
0687, 0693 


pipeline  testing,  0969 
pressure  regulation,  0707 
ranges,  P-1126 
sulfur  recovery,  1082,  1084 
transmission  systems,  0499,  0589 
underpound  storage,  0499,  0589 

Fuel  Cels 

ab  pollution  control,  0353 

development,  0306,  0353,  0405, 0642 

electrolyte,  0838 

ps  conservation,  0677 

hydrocarbon/ab,  0838 

industrial,  0353,  0677 

marketing,  0642 

methane  production,  P-0557 

propane,  0470 

purp  system,  P-1 130 

remote  sites,  0353 

residential,  0353, 0642,  0677 

utbity  plants,  0353,  0677 


Furnaces 

aerodynamics,  0826 
ab  preheat,  0164 

burners,  0070, 01 56,  01 58,  0164,  P-0248, 
P-0249,  0816,  0826,  P-0927,  P-0928 
coating,  0662 

combustion-efficiency  testing,  0070 
corrosion  resbtance,  0929 
dual-fuel,  0826 
electric  arc,  0633 
elevator,  0722 

energy  conservation,  0164,  0547,  0814,  1031, 
1119 

flueless,  0814 
glass-melting,  0632,  0634 
heat  exchangers,  P-0249 
heat  recovery,  0164,  1119 
heat  transfer,  0721 , 0826 
insulation,  0814,  1031 
jet,  0453,  0643 
metal-treating 

aluminum,  0923 
brass,  0923 
bon, 0633 
li^t  alloys,  0453 

steel,  0633,  0643, 0816,  P-0817,  1031 
noise  conbol,  01 58,  0720 
oxygen  enrichment,  0164 
pusher,  0072, 0722 
radiant,  0814,  0930 
radiant <onvective,  P-1131 
radiant-tube,  0721 , 0814, 0919,  0922,  0931 
radiant -wal,  0921 
rapid-heating,  0816,  0930,  1024 
reradiant,  0814 
strip<asting,  0451 
temperature  control,  0354 
temperature  measurement,  see  temperature 
control 
tunnel,  0722 
vacuum,  0931 
walking-beam,  0454 

Gas  Consumption,  see  Natural  Gas, 

Reserves 

Gas  Fields,  sec  also  specific  country 
Alaska,  01 16,  0683 
Louisiana,  0207 
production  optimization,  0671 
Texas,  0751,0756 

Gu  Imports 
Austria,  0690,  0691 
Belgiura.  0744, 0745,  0746 
capbal  costs,  0593 


GAS  ABSTRACTS,  VOL.  30,  ANNUAL  INDEX  1974 


13 


France,  0589 

Italy,  0690,  0691, 0709 

Poland,  0883 

regulations,  0943 

^itzerland,  0691 

U.S.,  0408,  0590, 0593,  0965 

W.  Europe,  0215,0772 

W.  Germany,  0610,  0691,0882,0962 

world,  0965 

Gas  Industry,  see  also  specific  country 
capital  costs,  0086,  0087,  0265,  0271 , 0471 , 
0565, 1055 

capital  requirements,  see  capital  costs 
conversion  to  metric,  0364,  0843 
data  file,  0940 

energy  conservation,  see  Energy 
expenditures,  see  capital  costs 
gas  price,  0673 

Arctic,  01 84,  0211,0223 

effect  of  conservation,  0564 

effect  on  exploration,  0380 

effect  on  supply-reserves,  01 12,  0269,  0301 

effect  on  transmission,  0983 

Oklahoma,  0946 

policy  formulation,  0269,  0965,  1055 
regulations,  01 14,  0771. 0943,  0965,0983 
vs.  consumer  income,  0563 
gas  sales,  see  Marketing 
history,  0963 

international  consulting,  1053 
planning.  0087,  0176,  0268,  0270,  0271 , 0565, 
0575, 0648. 0843, 0944, 095 1 
regulations,  0087,  0743,  0943,  0963,  105  5 
research  needs,  0176,  0268,  0271, 0699,  0944 
revenues,  see  Finance 
structure,  0942 

supply  allocation,  see  Reserves  —  supply  shortage 
Gas  Lights,  see  Appliances 

Gas  Measurement,  see  also  Natural  Gas 
heating  value,  0168,  see  also  Analytical 
Instruments  —  calorimeters 
metric  conversion,  0364,  0843 
OIML,0134 
oxygen  level,  0066 
SI  units,  see  metric  conversion 
2-phase  flow,  0292 

Gat  Price,  see  Gat  Industry 

Gathering  Systems,  see  also  specific  country 

acid  gas  transport,  P-1081 

air  pollution  control.  P-t081 

Arctic,  0683 

capacity,  0983 

capital  costs,  0565 

compressors,  0959 

computer  simulation,  0911 

construction,  0233,  0514,  0871 

design,  0292,  1073 

flow  measurements,  0292 

insulation,  0683 

leak  reporting,  0323 

New  York,  0959 

optimization.  0197 

safety,  0323 

sour  gas,  0029 

Texas.  0871 

world,  0233 


Generators 
gas,  0142,  0819 

turbine-driven,  see  Power  Generation  — 
turbines 


Geology,  see  also  Exploration,  Offshore 
Exploration 
Canada,  0095 
Denmark,  0658 
Long  island  Sound,  0951 
North  Sea,  0658 
Smackover  formation,  0479 
world,  0097 

Great  Britain 

air  pollution  control,  1123 

analytical  methods,  0152,  0168,  0360,  1133 

boilers,  0158 

burners,  0158,0719,  P-0824.0826 
cathodic  protection,  0875,  0982 
coal,  0214 

coatings,  0981 , 0982 
combustion,  1133 

compressor  stations,  0045,  0509,  0513,  0972 
conversion  to  natural  gas,  0546 
cooling  towers,  0244 

distribution  systems,  0062,  0066,  0224,  0437, 
0538, 0543, 0700,  see  also  Distribution 
Systems 

drilling,  0006,  0092,  0370,  0399,  0475,  0572, 
0573 
drying,  0546 

energy  conservation,  0149,  081 3,  0918 
energy  consumption,  0918 
energy  costs,  0918 
energy  supply -demand,  0672 
exploration,  0478,  0480,  0481 , 0572,  0573 
explosions,  see  safety 
flame  research,  0152 
food  processing,  01 50, 0546 
furnaces,  0158,  0816,  0826  ; 

gas  discoveries,  0573 
gas  explosions,  see  safety 
gas  Fields,  0480,  0481 . 0509,  0513,  0584, 
0606,0692,0972 
gas  flaring,  1123 

gas  heating  value,  see  gas  measurement 

gas  interchangeability,  0066 

gas  measurement,  0066,  0168 

gas  production,  0305,  0573 

gas  purification,  P-0201 ,  P-0765 

gas  reserves,  0305,  0573 

gas  terminals,  0584,  0606,  0787,  0972 

heat  processing,  0816,  1024 

heating,  0149,  P-0824 

incineration,  0149 

leak  control,  0538,  0543,  0705 

LNG  insulation,  0988 

LNG  pUnts,  0906 

LNG  storage.  0242,  0988,  0993 

nurketing,  0002 

meters,  0829,  0830 

noise  control,  0045,  01 58 

nuclear  energy,  0672 

odorization,  0787 

oU  gasification,  0010,  0024,  0392,  P-1068 

ol  price,  0672 

oil  production,  0573 

ol  reserves,  0305 

peakshaving,  0062,  0248,  0916 

pipeline  construction,  0224,  0225,  0399, 

0423.051 3,  0514, 0606,  0687,  0692, 
0693.0972.0976.  1096 
pipeline  maintenance,  0981 , 0982 
pipeline  operation,  0916,  0984 
pipeline  safety,  0055,  0325 
pipeline  testing,  0684 
pipeline  welding,  0332,  0684 
plastic  pipe,  0985 
power  generation,  1121 
pressure  regulation,  0437,  P-081 1 
production  systems,  0030,  0399,  0495, 
0584,0875 
safety,  0839,  1133 


town  gas,  0242 

turbines,  0584,0725,  1033,  1121 
underground  storage,  0985 
water  pollution  control,  P-0765 
well  stimulation,  0044 


Hat  Exchangers,  see  also  Cooling  Towers 

boilers,  1029 

condensation,  1029 

corrosion  resistance,  0929 

design,  0558 

economizers,  0920 

fixed-tube  sheet,  0558 

freezeup  control,  0580 

ftimaces,  P-0249,  0929 

gas  processing,  0580 

incinerators,  0344 

LNG  plants,  0434 

LNG  tankers,  P-0806 

plate,  0244,  0434 

running-flm  plate,  0434 

standards,  0558 

water  heaters,  0929 


Heat  Processing,  see  also  Drying 
aluminum,  01  57.  045 1 , 0452,  0453,  0923, 

1041 

brass,  0453,0923 
cement,  0340 

ceramic  and  tile  products,  0923 
controlled  atmospheres,  0071 , 0451 , 

P-0548,  1030 
copper,  0453,  0454 
cost  reduction,  1031 
energy  conservation,  0157,  0245,  0268, 

0440,0547,0814,0920. 1031, 1041 
glass,  0632,0634,0920,0921, 1041 
iron,  P-0548.0633.  0661,  1030 
metal,  0072,  0453,  1041,  see  also  specific  metal 
paper,  0157 

reducing  gases,  see  controlled  atmospheres 
reformed  natural  gas,  see  controlled  atmospheres 
research  needs,  0268 
spouted-bed  technique,  0661 
steel,  0643 

annealing,  0931,  1031 
costs,  1024 
nuclear  heating,  0409 
O-BOP,  P-0817 
rapid-heating,  0816,  1024 
recycling,  0157 
rolling,  0816 
scale  control,  0071 
scrap  preheating,  0633 
smelting,  P-0817 
streak  control,  0072 
vacuum,  0071 


Heat  Pumps 

energy  conservation,  0147 
residential  heating,  0554 


Heat  Recovery 
bolers,  0920 
diagram,  1119 

energy  conservation,  0147,  0164,0245,  0268, 
0712,0814 
engines,  07 1 2 

furnaces,  0164, 0547,  0814 
incineration,  0149 
power  generation,  0147 
^eden,0147 
turbines,  01  34,  0199,  0778 
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Hett  Transfer 
boilers,  0718,0826 
cryogenic  transfer  lines,  0898 
furnaces,  0826,  1 1 19 
heat  flux  density,  1136 
offshore  platfonns,  0199,  0297 
radiant,  0721 


Heaters 

agricultural,  see  Heating 
air  poDution  control,  see  Air  Pollution 
Control 

burners,  P-0161,  P-0824,  P-1128 
combination,  P-1 127 
compact,  P-0161,  P-0824 
direct -fired,  OSSS 
infrared,  0341,  P-1 128 
portable,  0938 
radiant,  0555 
residential,  0159,  P-0824 
safety,  P-0824 
unvented,  0938 


Heating,  see  also  specific  country 
agricultural,  0938 
apartments,  0069, 0638 
central,  0148,  0638,  P-0824 
combination,  0148,  0446,  0447,  0823,  P-1127 
commercial,  0068,  0649,  0823 
cost  reduction,  0069 
district,  0147,  0148,  0149 
energy  conservation,  0069,  0147,  0149,  0247, 
0268, 0341,  0366,  0439,  0446,  0649, 
0715,0851,  1029 
heat  pipe,  0715 
hospitals,  0712 
industrial,  0341 
offices,  0148 
research  needs,  0268 
residential,  071 6 

combination  system,  0446,  0447,  P-1127 
costs,  0554 

effect  of  ofl  shortage,  0708 
energy  consumption,  0554 
heat  pump,  0554 
market,  0708 
roof-mounted,  0638 
schools,  0366 
shopping  centers,  0068 
solar,  0043 
sports  arena,  0825 
swimming  pools,  0825,  1029 


Helhim 

analysis,  0171 

diffusion,  sec  solubiity 

from  natural  gas,  0395,  P-0493,  P-0873 

high-purity,  P-0873 

Poland,  0395 

solubility,  1039 

Heptane,  see  Hydrocarbons 

Hexane,  see  Hydrocarbons 

Hungary 

drilling,  0474 

gas  processing,  0396,  1075 

pipeline  construction,  0423,  1096 

Hydrates 

gas  deposits,  0270 
formation  control,  0607, 0836 


Hydrocarbons 

adsorption,  1036 

analysis,  0171 

benzene,  0727 

C5-C10  olefins,  0172 

C5-C10  paraffins,  0172 

dew  point,  0170,  0464 

enthalpy,  0731 

Henry’s  constants,  0932 

heptane,  0727,  0731 , 0733,  0739 

hexane,  0463,  0727,  0739, 0835,  0932 

ignition  energies,  1133 

K-values,  0739,0835 

methylcyclohexane,  0731 

mixture  with  heptane,  0932 

mixture  with  methane,  0172,  0464,  0739,  0835 

mixture  with  methanol,  0835 

mixture  with  nitrogen,  0932 

octane,  0727 

pentane,  01 70,  0464,  0727, 0733,  0835,  0932, 
0960, 1036 

phase  equOibria,  01 72,  0463 
solubility ,  0697,  0727 
toluene,  0727,  0731 
virial  coefficients,  0733 


Hydrogen 
analysis,  0171 

butane  diffusion,  see  solubiity 
controlled  atmosphere,  0405,  P-0548 
diffusion,  see  solubility 
effect  on  flame  stability,  1 122 
energy  system,  0209,  0306,  0405,  0409,  0503, 
0575,0748,  0769 
ethane  diffusion,  see  solubiity 
from  coal  gasification,  see  Coal  Gasification  — 
hydrogen  production 
from  gasoline,  0819 
from  methane,  0850 
from  methanol,  0819 
from  natural  gas,  P-0818,  P-1120 
from  nuclear  stimulation,  0599 
from  water,  P-01 15,  P-0595 
fuel  cell,  0838 
high-purity,  0402 
ignition  energy,  1133 
liquefaction,  01 39 

metals  processing,  see  controlled  atmosphere 

methane  diffusion,  see  solubiity 

ore  reduction,  see  controlled  atmosphere 

phase  equiibria,  0254 

pipeline*,  0127 

plant  start-up,  P-0818 

propane  diffusion,  see  solubiity 

purification,  0402 

research  needs,  0268 

solubiity,  1039,  1040 

storage,  0444 

transfer  lines,  0898 

tritium,  0599 

vehicle  fuel,  0444,  0819 


Hydrogen  Sulfide 

air  polutant,  see  Air  Pollution  Control 

corrosion  control,  0106 

from  coal  gasification,  see  Coal  Gasification 

from  driling  fluids,  0372 

from  natural  gas 

amide-amine  solution,  P-0403 
Chevron  process,  P-0109,  P-0403 
cupric  ions,  P-0003 
Fluor  process,  P-0107 
HiPure  process,  0402 
Holmes-Stretford  process,  0879 
wellhead  operation,  0106 


from  nuclear  stimulation,  0599 
from  refinery  gases,  P-0003 
Henry’s  constants,  0932 
mixture  wlh  carbon  dioxide,  0465 
mixture  wlh  ethane,  0735, 0932 
mixture  with  methane,  0172 
phase  equiibria,  0172,  0254,  0735 
refractive  index,  0735 
solubiity,  0465 


Implosions 

seismic,  see  Offshore  Exploration 


Imports,  see  Gas  Imports,  LNG  Imports, 
LP-Gas,  Methanol,  Oil 


Incineration 

air  poDution  control,  0289 
heat  recovery,  0149,  0344 
municipal  wastes,  0149,  0157,  0384 
organic  solvents,  0344 
power  generation,  0157 
vs.  wastes  gasification,  0384 

Indonesia 

gas  processing,  0396,  1075 
production  systems,  1063 


Insulation 
anodes,  0318 
Arctic  pipelines,  0683 
LNG,  see  LNG  Insulation 
polyurethane  foam,  0683 

Interchai^eabiity,  see  Analytical  Methods, 
LNG  Utlization,  Manufactured  Gas 

ban 

gas  exports,  0772 

gas  processing,  0396,  1075 

pipeline  construction,  0127 

Iraq 

pipeline  construction,  0127,  0423,  0514, 

0693 

beland 

exploration,  0573 

ps  discoveries,  0573 

pipeline  construction,  0423,  1096 

Italy 

energy  consumption,  0709 
ps  imports,  0690,  069 1 , 0709 
ps  industry,  0709 
LNG  plants,  0396, 1075 
LNG  terminab,  0884 
marketing,  0002 
meters,  0461 
pipe,  0781 

pipeline  construction,  0127,  0423, 0514, 0687, 
0688, 0690, 0691 , 0693, 0709, 0781 , 
1092, 1095, 1096 
power  generation,  1132 
turbines,  1132 

Japan 

air  polution  control,  1129 

burners,  1129 

coal  gasification,  0368 
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distribution  systems,  1006,  1025 
drOling,  0654,  1063 
food  proceuing,  0150, 1025 
gas  industry ,  0368 
gas  processing,  0396,  1075 
liquefaction,  P-0896 
LNG  imports,  0900,  0904,  1004,  1006 
LNG  measurement,  1000 
LNG  regasifkation,  P-1113 
LNG  storage,  1000,  1006 
LNG  tanks,  P-0137,  P-1 108 
LNG  tankers,  P-01 37,  0430,  0433,  0897,  P-1 1 1( 
P-1111 

LNG  terminals,  0900,  1000,  1006 
LNG  transport,  1000 
LNG  utilization,  1025 
LP-gas  tankers,  1 142 
nurketing,  0368 

ol  gasirication,  0022,  0024,  0368 
pipeline  construction,  0046, 0127,  0423,  05 14, 
0693, 1096 

pipeline  operation,  0627 
power  generation,  0368,  0900 
refrigeration,  1025,  P-1 113 
town  gas,  0368,  0900 
transmission  systems,  0627 


Joints 
bands,  0791 
cast  iron,  0702 
coating,  0226,  0515 
metal-to -metal,  0871 
ptastk-to-metai,  0319 
plastk-to-piastk,  0333 
sealing,  0538,  0702 
sleeves,  079 1 
standards,  0324 
testing,  0612 


Kilns 

cement,  0340 

Land  Falution  Control 
coal  mining,  0112 
U.S.S.R.,0155 

Latin  America,  see  also  specifk  country 
effect  of  oil  prke,  0303 
exploration,  0303 
oH  gasifkation,  0104 


liquefaction 

bodoff,  P-0805,  P-0806,  0906,  1005,  1007 
equipment,  0359,  0796 
ethane,  0803 

feed  purification,  see  LNG 
nitrogen,  P-0528 
processes 

Airco,  Inc.,  P-0528 
cascade,  1008 
cost  reduction,  0907 
design,  0802 
ejector,  P-0805 
ELF-Bertin,  0359 

expander,  P-0528,  0914,  0979,  1008 
Linde,  0907,  P-0910,  0914 
mixed-refrigerant,  P-0896 
Pritchard,  0912 
Sterling,  0533 
TEAL,  0912 
Teaterc,  0909,  1001 
turboexpander,  0907 


LNG 

feed  gas  purifkation,  0402,  P-0530 
financing,  see  specific  system 
interchangeability,  see  LNG  Utilization 
research  needs,  0176,  0699,  0944 


LNG  Imports 
Belgium,  0745 

effect  on  balance  of  payments,  0001 
financing,  0939,  0965 
forecasts,  0001,  0120,  0774,  0775,  0797 
France,  0589,  0908 

Japan, 0794,0881,0900,0904, 1004, 1006 
polky  formulation,  see  regulations 
project  planning,  0804,  0897,  091 1 
project  revkw,  0058,  0120,  0593,  0594,  0774, 
0775,0797,0965,0989 
regulations,  0774,  0965,  0989 
Spain,  0803 

supply  security,  0120,  see  also  Energy  — 
supply-demand 

U.S.  from  Algeria,  0329,  0793,  0795, 0804 

U.S.  from  Persian  Gulf,  1009 

U.S.  from  Trinidad,  0804 

U.&  from  U.S.S.R.,  0213 

vs.  alternatives,  0590,  0594,  0774,  0775, 1009 

W.  Europe,  0884 

W.  Germany,  0962 


Leak  Control 

cathodk  protection,  see  Cathodk  Protection 

equipment  safety,  1018 

leak  reporting,  see  Distrirution  Systems, 

FipeUne  Safety 

pipeline-break  control,  see  Pipeline  Safety 
plastic  pipe  insertion,  see  Distrlrution  Systems  — 
nuinteiuiKe 

record  systems,  0940, 1015 
sealing,  0538,  0702,  0705 

Leak  Detection 
kiapection,  1015 
meters,  0626 
mkrobial,  P-0841 
monitoring,  0543,  P-0841 
survey,  0626 
wells,  see  Wei  Operation 


Ubya 

LNG  exports,  0803 
LP-gas  exports,  0083 


LNG  Insulatbn 

balsa  wood,  0241 

carbon  dioxide,  P-1099 

cargo  tanks,  see  tankers 

combustibility,  1003 

expandable,  P-0059 

foam -glass,  0988 

liner,  P-0059,  PO902 

loadmg  pipelines,  0898 

methane  adaorption/desorption,  see  purging 

Mylar,  P-0059 

periite,  0988,  1003,  P-1099 

pipelines,  0424,  P-1099 

polyurethane  foam,  PO902,  PO90S,  P-1099 

purging,  1003 

tanks,  P-O059,  0241,  PO90S,  0988 
tankers,  P-00S7,  P-0059,  P-0902,  P-1 110, 
P-1111 

terminals,  0532 
vacuum,  P-1099 

LNG  Measurement 
Btu  adjustment,  0803 
composition,  0996 


custody  transfer,  see  flow 
density,  0908,  0996 

flow,  0357, 0795,  0934,0996,  1000,  1002, 
1105,  1107 

heating  value,  0064,  0795,  0803,  0908, 
0996 

K-values,  1037,  1038 
metering,  see  flow 
phase  equilibria,  0697 
research  needs,  0268,  0944, 1002 
sampling,  0908,  0996,  1 105 
solubility,  0697 
specific  gravity,  0064 
temperature,  0139,  0908 
thermodynamics,  0840 

LNG  Odorization,  see  LNG  Safety 

LNG  Pipelines 

aluminum,  0053 

anchoring,  0053 

Arctk,  0424,  0980 

combined  with  oil,  0129,0980 

dense-phase,  0424 

design,  0424 

insulation,  see  LNG  Insulation 
loading,  see  LNG  Transfer 
long-distance,  0944 
prestressed,  0053 
steel,  0053 
testing,  0053 
vs.  vapor-phase,  0424 
welding,  0053 


LNG  Plants,  see  also  specific  country 

Alabama,  0798 

Alaska,  0881 

Arkansas,  0533 

baseload,  0794, 0802 

capacity,  0056 

capital  costs,  0231, 0234,  0408,  0565, 

0965, 1008 

contractor  listing,  0582 
cost  reduction,  P-0063 
design,  0532,  0796,  0802,  0903,  0992,  1001 
environmental  factors,  0992 
equipment,  0532,  0620,  0794,  0796,  0881 
expansion,  see  design 
financing,  0939 
maintenance,  0798 
Massachussets,  0798, 1 107 
mobile,  0531 
New  York,  0998 
offshore,  0877, 0979 
operating  costs,  0796,  0965,  1008 
operating  experience,  0798, 0802,  0909,  1001 
operation  simulation,  0911 
Pennsylvania,  0434, 101 1 
pcrfornsance  evaluation,  see  operating 
experience 

personnel  training,  0941 
safety,  0798,  1011 
satellite,  0056, 0523, 0531 
scale-up,  tee  design 
siting,  0992 

surveys,  0056,  0058,  0396, 1075 
world,  see  surveys 


LNG  Re^sifkation 
capital  costs,  0565 
cold  use,  sec  LNG  Utlization  - 
refrigeration 
cryophores,  P-0063 
direct-fired  system,  0533 
equipment,  0434, 0532 
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freezeout  prevention,  P-1113 
Japan,  P-1113 

submerfed-combuation  tyatem,  P-0143, 0793 
water -glycol  system,  1011 


LNG  Safety 
explosions,  0986 
fires,  0621,0799,0965,  1011 
odorization,  P-0061, 0809 
research  needs,  0268 
rollover  prevention,  see  LNG  Starve  — 
safety 

spills 

doud  formation,  see  vapor  dispersion 
containment,  0329,  0618,  0998,  1011 
hazards,  0799 

on  land,  0330,  0618, 0621 , 0799, 0899 
on  water,  0615,  0899,  0965,  0986,  1004 
propagation,  0986 

vapor  dispersion,  0330,  0615,  0618,  0799, 
0899,0965,0986,  1004 
dandards,  0965 

stratification,  see  LNG  Storage  —  safety 

LNG  Storage,  see  also  specific  country 
aboveground  tanks,  see  also  safety 
aluminum,  0329, 0533 
concrete,  0998 

cost  reduction,  P-1106,  P-1109 
deck,  P-1109 

dikes,  0329,  P-0526,  061 8 
double-waU,  0329,  0533,  0988,  0998 
environmental  aspects,  0993 
failure,  see  safety 
foundations,  0241,  P4)905,  101 1 
purging,  1003 

safety,  0241, 0618,  0621, 0988,  0993,  0995, 
0998, 1011, 1109 
sizing,  0916 

deel,  0329,  0533,  P-1 106 
support,  P-0534,  P-0905 
boiloff  control,  P-0805,  P-0806,  1007 
capital  costs,  0231,  0565 
cargo  tanks 

aluminum,  0430,  0432 
barge,  0432,  P-1112 
cold  recovery,  P-0063 
concrete,  P-1112 

construction,  P-0902,  P-091 3,  P-1 1 10,  P-1 1 1 1 
cost  reduction,  P-0138,  P-0617,  P-0806, 
P-0902,  P-0913 

double-wall,  P-0617,  P-0913,  P-1110,  P-1111 
Hitachi,  P-1 108 
integrated,  P-0617 

liner,  P-01 38,  see  also  LNG  Iniulation 

prismatic,  0430 

purging,  0142,  P-0435 

raU,  P-0138 

review,  0965 

roof,  P-1111 

safety,  0140,  0433,  1007 
sealing,  P-1108 
semi-membrane,  0140 
spherical,  0430 
steel,  P-0057,  0430 
supports,  P-0137,  P-0527,  P-0534 
trafler,  P-0138,0531 
vacuum,  P-0529 
inground,  0900,  0991 
insulation,  see  IMG  Insulation 
research  needs,  0944 

safety ,  see  also  aboveground  tanks,  cargo  tanks 
failure  control,  0140,  P-0526,  0993, 0998, 
P-1109 

fires,  P-0526,  0621,  101 1 
insulation,  0241 
leak  detection,  101 1 


purging,  0433 
rollover,  see  stratification 
spflls,  0618,0995,  1011 
stratification,  0616,  0800,  0801 , 0995, 
1007,  1011,  P-1109 
short-term,  P-0063 


LNG  Terminals,  see  also  LNG  Storage, 
specific  country 
capital  costs,  0231,  0965 
design,  0060,  0532,  0793,  0801, 0802,  0992, 
0995, 1114 

environmental  factors,  0992 
Maryland,  0329,  0793 
New  York,  0432, 0804, 1097 
noise  control,  0329 
operating  costs,  0965 
operation  optimization,  0804 
regulations,  0986 
safety,  0801, 0995 
storage  sizing,  0987,  1006 
surveys,  0056,  0058,  0801 
world,  see  surveys 


LNGTrantfer 

airplane  loading-unloading,  0978 
automatic  loading,  1000 
barge  loading-unloading,  0996,  P-1 109 
joints,  0532 

loading  pipelines,  0060,  0329,  0793,  0898,  0995, 
0996, 1000 

metering,  see  LNG  Measurement 
pumps,  0532 
safety,  0995,  P-1109 

tanker  loading-unloading,  0060,  0329,  0532, 

0793,  0795,  0801,  P-0806,  0877,0995, 
0996,  1007,  P-1109 
trailer  loading-unloading,  0809,  0996 
tunnel,  0329,0793 
uninsulated  liners,  0898 
vapor  handling,  see  tanker  loading-unloading 

LNG  Transport 
airplane,  0978,  0979 
barge,  0231, 0432, 0696,  0997 
capital  costs,  0231 

highway,  P-0133, 0231 , 0531, 0696,  0809,  1000 

operating  costs,  0965 

ra8,  P-0138,0231,0696,0997,  1000 

regulations,  0986 

safety,  0965,  1027 

tanker,  0997 

boloff  control,  P-0141,  P-0529 
bofloff  reHquefaction,  1005 
boiloff  use,  P-0141 
cargo  tanks,  see  LNG  Storage 
computer  design,  0897 
construction,  0431,  P-O902,  P-0913, 
0965,0999 
costt,0231 

cost  reduction,  P-0529,  P-0806,  P-0902, 
P-0913 

delayed  arrival,  0987 
Descartes,  1007 
financing,  0849,  0939,  0999 
forecasts,  0775, 0994,  0999 
Gadbiia,  0900, 1004, 1007 
heat  exchangers,  P-0806 
Hitachi- Zoaen,  0430 
inert -gas  generators,  0142 
insulation,  see  LNG  Insulation 
integrated  design,  0431,  P-0527,  P-0902 
measurement,  see  LNG  Measurement 
metering,  0795 

prismatic  tank  design,  see  LNG  Storage  — 
cargo  tanks 


purging,  P-0141,0433 
regulations,  1010 
routes,  0058,  0965,  0990 
safety,  061 5,  0809,  0986,  1004,  1010 
self-supporting  design,  0431 
shipping  distances,  see  routes 
sizing,  0990 

spherical  tank  design  —  see  LNG  Storage  — 
cargo  tanks 
trip  times,  see  routes 
with  airplanes,  0978,  0979 
trucks,  see  highway 

vs.  methanol,  0035, 0590,  0594, 0775, 

1009,  P-1080 


LNG  Utiization 

baseload,  0906 

gas  purification,  P-0530 

gas  supply  supplement,  see  Reserves 

interchangeability,  0803 

peakshaving 

Arkansas,  0533 
Great  Britain,  0242, 0916 
Netherlands,  0619 
New  York,  0432 
survey,  0056 
W.  Germany,  0524 
refrigeration,  0944,  P-1 113 
air  purification,  P-0530 
air  separation,  0441 
ethane  recovery,  0803 
food  freezing,  1025 
nitrogen  liquefaction,  P-0141, 0441 
oxygen  liquefaction,  0441 
vehicle  fuel,  see  Ak  Polution  Control  - 
automobiles 


LRGas 

agricultural  market,  0263, 0562, 0938, 

1050, 1140 

/air  mixture,  0033,  0056,  0064,0622,  0807 
appliances,  0263 

automotive  fiiel,  see  Ak  Polution  Control  — 
automobiles 
burners,  P-0639,  P-1 143 
Canada,  1047,  1048 
doud  seeding,  see  rainmaking 
corrosivity,  0844 
distribution,  0173,  0467, 0844 
distributors,  1042 
drying,  0846 

energy  conservation,  0938,  1050 
engine-fuel  market,  0263, 1 140 
Europe,  0002 
explosioiu,  see  safety 
fires,  see  safety 
flame  research,  0720,  1123 
flares,  1123 
ftimaces,  0720 

heating,  bams,  see  agricultural  market 
imports,  0083, 0646,  0647,  0740,  1045, 
1046,1047,  1048,  1139 
industrial-refinery  market,  0263, 1 140 
LNG  odorant  diluent,  0809 
markets,  see  specific  markets 
marketing,  0467 
noise  control,  0720 

odorisation,  0809,  1019,  1134,  1137,  P-1138 
pavement  drying,  0846 
petrochemical  market,  0174, 0263,  1146 
pipeline  safety,  see  safety,  tran^wrt 
plants,  see  distributors,  production 
price,  1048 

production,  P-0262,  0263 
rainmaking,  0742 
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residentiBl<ominercial  mirket,  0002,  0263,  1 140 
«afety,  0173,  0844,  0845,  1042,  1043,  1044, 
1136,  P-1138,  1141 
sales,  0263,  1140 
SNG  production,  0104 
CRG,  0010,0018,0193 
plants,  0018,  0193,  0198,  0290,  0957,  1044 
snow  melting,  0846 
standby  fuel,  0622,  0807 
storage,  0669 

aboveground,  0645,  1042,  1044 
capacity,  0056 
cargo  tanks,  P-0937 
costs,  1141 

mined  caverns,  see  underground 
New  England,  0957,  1044 
refrigerated,  0365,  0645,  0647, 0740 
safety, 0844,  1042,  1044,  1136,  P-1138 
salt  caverns,  see  underground 
underground,  0261,  0561, 0957 
with  natural  gas,  0523 

supply -demand,  0174,  0646,  0669,  0740,  0741, 
1045,  1046,  1048,  1139 
terminals,  0083,  0365,  0646,  0740,  1141 
transfer,  0173,  0365,  1 141 
transport 

barges,  0231 
capital  costs,  0231 
costs,  1139,  1142 
pipelines,  0231,  0365,  0844 
raU  cars,  0173,  0231, 0365 
regulations,  1010 
safety,  0173,  0844,  0845 
tankers,  0231, 0365,  P-0435,  0646,  0647, 
0740,  P-0937,  1142 
trucks,  0231 , 0365,  0845,  1043 
world,  1139 

utOity  market,  0174,  0263,  1140 
vaporizing,  P-0143 

vehicle  fuel,  see  Ak  Polution  Control  — 
automobiles,  forklifts 
world,  0646,  1139 

Losing 
acoustic,  0751 

computer  application,  0185,  0860 
developments,  01 10 
gamma  ray,  0751 
microwave  transmission,  0411 
on-line,  0860 

overpressure  prediction,  0375 
temperature,  0751 

Lubrication 
Arctic,  0975 
fire-resistant,  0831 
turbines,  0831 

Mains,  see  also  Distribution  Systems 
aluminum,  0331 

cast  iron,  0438,  0538, 0702,  0705 
leaks,  see  Leak  Control 
sealing,  0538,  0702, 0705 

Manufactured  Gas 
interchangeabiily,  0837 
producer  gas,  0482 
purification,  see  Purification 
refinery  gas,  0402,  0955 
reformed  natural  gas,  see  Heat  Processing  — 
iron 

SNG  enrichment,  0955 
SNG  from  carbon  dioxide,  P-01 1 5 
SNG  from  coal,  see  Coal  Gasification 
SNG  from  oQ,  see  Oil  Gasification 
synthesis  gas,  P-0012,  0400,  0402,  P-0491 
desulfurization,  see  Purification 
town  gas,  0010,  0368,  0837, 0900 


Marketing 

budding  energy  systems,  0085 
commercial  load,  0266 
effect  of  conservation,  0564 
effect  of  consumer  income,  0563 
effect  of  supply  alternatives,  1051 
end-use  control,  1051 
energy  cost  equivalents,  0363 
Europe,  0002 
fuel  ceUs,  0642 
gas  prices,  0963 

gas  sales,  0266,0271,0942,0965,  1051,  1052 
heating,  0708,  1051 
industrial  load,  0266,  1051 
Japan,  0368 

load  forecasting,  0177,  0629,  1051 
LP-gas,  see  LP-Gas 
manuals,  1052 
Netherlands,  0708 
profitability  analysis,  1052 
regulations,  0965 
residential  load,  0002,  0266, 0563 
transmission  load,  0983 

Mercury 

from  natural  gas,  0644 
Meters 

accuracy,  see  Metering 
acoustic,  0336 

automatic  remote  reading,  0917 
caUbration,  0077,  0250,  0355,  0356,  0360,  0609, 
0917 
diarts,  0609 

circular-arc  venturi,  0355,  0356 

combination  meter-regulator,  0628 

cryogenic,  0934,  see  also  LNG  Measurement 

density  compensation,  0165 

diaphragm,  0829,  0830 

dry,  0360 

flowmeters,  0461 

heat  flux  density,  1136 

impellers,  0917 

insertion,  0917 

installation,  0829 

leak  detection,  0626 

maintenance,  0609,  0723,  0830,  0917,  1 1 1 5 

oriflce,  0070,  0541 , 0609,  0829 

portable,  0934 

positive  displacement,  0360 

power  consumption,  0842 

proving,  0077,  0250, 0829, 0917 

reading,  0842,  1022 

automatic,  see  automatic  remote  reading 
record  systems,  0940 
repair /replace,  see  mainteiunce 
residential,  0077,  0628,  0917,  101 3 
risers,  0146,0540,  1013 
rotary,  0251, 0829,  0917 
seab,  0917 
ionic  nozzle,  0358 
standards,  0324,  0917 
temperature  compensation,  0251, 0628 
testing,  see  calibration,  proving 
turbine,  0250, 0357,  0829,0934,  1000,  1107 

Metering 

accuracy,  0336,  0437,  0609,  1022 
computer  application,  0357,  0358,  1022 
developments,  0917 
effect  of  dehydration,  0200 
effect  of  SNG,  01 34 
high-pressure,  0358,  0609 
industrial,  1022 
in-plant,  0165,  1022 
large-volume,  0336, 0358,  0609 
LNG,  see  LNG  Measurement 
multiple  supply  sources,  0358 
regulations,  0357 


standards,  0134 
stations,  0541, 0609, 0610 
underground  storage,  0336 
W.  Germany,  0165,  0610 

Methanation,  see  Coal  Gasification, 

Methane,  Oil  Gasiflcation 

Methane 

adsorption,  1036 
analysis,  0171, 0257 
Clausius-Mossotti  functions,  0459 
combustion,  0640 
compressed,  0459 
compressibility,  0840 
critical  properties,  0466 
density,  0459,  0733 
dew  point,  0169,  0170, 0464 
dielectric  constants,  0459 
diffusion,  see  solubility 
diffusivity,  see  solubility 
enthalpy,  0466,  0728,  0729,  0731 
explosions,  0214 
from  bacterial  synthesis,  0951 
from  carbon  dioxide,  P-0115,  P-0557 
from  carbon  monoxide,  P-0557 
from  coalbeds,  see  Coal  —  coalbed 
degasifkation 

from  coal  gasification,  see  Coal  Gasification 

from  gas  mixtures,  P-0497 

from  interstitial  waters,  0951 

Henry’s  constants,  0932 

hydrate,  0836 

ignition  energy,  1133 

in  seawatei,  0257 

K-values,  0739,  0835,  1038,  1134 

liquid,  0459,  0466 

microbial  conversion,  see  Food  Processing  — 
synthesis.  Leak  Detection  —  microbial 
mixture  with  ammonia,  0172 
mixture  with  butane,  0169,  0172,  0256,  0260, 
0462, 0464, 0835, 0932,  0936 
mixture  with  carbon  dioxide,  0172,  0462, 
0728,0932 

mixture  with  decane,  0172 
mixture  with  ethane,  0172,  0462,  0728, 
0835,0932 

mixture  with  ethylene,  0172 
mixture  with  heptane,  0172, 0739 
mixture  with  hexane,  0172,  0739, 0835 
mixture  with  hydrogen  sulfide,  0 1 72 
mixture  with  methyl  mercaptan,  1 1 34 
mixture  with  nitrogen,  P-0497,  P-0910, 

0932, 1038 

mixture  with  nitrous  oxide,  0172 
mixture  with  nonane,  0172 
mixture  with  other  hydrocarbons,  0932 
mixture  with  pentane,  0170,  0172,  0464 
mixture  with  propane,  0172,  0462,  0731, 
0835,0932 

mixture  with  propylene,  0172 
mixture  with  sulfur  oxide,  0172 
mixture  with  toluene,  0731 
mixture  with  water,  0936 
molar  polarizability,  see  Clausius-Mossotti 
functions 

phase  equUfcria,  0172,  0256,  0260,  0462, 
0463,0836,  0936,  1134 
purification,  P-0497 
refrigerant,  P-0910 
solubility,  0697,  0951,  1039,  1040 
solvent,  0727 
sound  velocity,  0840 
specific  heat,  0840 
thermodynamics,  0466 

Methanol 

costs,  0035,  0039, 0674 

from  coal,  0035,  0039,  0073,  0591 
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from  methane,  0850 

coatings,  0320 

analysis,  1135 

from  natural  gat,  0035,  0549,  0674,  P-1080 

combustion,  0151 

from  propane-air  flames,  0082 

from  OH,  0400 

dehydration,  0108 

measurement,  see  Air  Pollution  Control 

from  wastes,  0035 

distribution  systems,  1116 

prediction,  01 51 

from  wood,  0035 

drUling,  0475,  0586,  0655,  0945,  0947,  1059 

food  synthesis,  0150 

energy  supply-demand,  0405 

Noise  Control 

gas  supply  supplement,  see  Reserves 

exploration,  0573 

absorption  refrigeration,  P-0347 

hydrogen  production,  0819 

flame  research,  0151 

boilers,  1029 

K-values,  0835 

fuel  cells,  0405 

burners,  0158 

mixture  with  hexane,  0835 

gas  exports,  0034,  0589,  0691, 0882,  0962 

Canada,  P-0162 

price,  0591 

gas  fields,  0034, 0108,  0586,  1059 

combustion,  0551 

SNG  production,  0674,  1067 

gas  generators,  0142 

compressor  stations,  0045,  0222,  0420, 

synthesis  gas  purification,  0400 

gas  processing,  0586,  0947 

0600 

vehicle  fuel,  0819 

gas  production,  0034 

furnaces,  0720 

vs.  LNG,  0035,  0590,  0594,  0775,  1009,  P-1080 

heat  processing,  0405 

Great  Britain,  0158 

heating,  0638,  0708 

LNG  terminals,  0329 

Mexico 

leak  control,  0346 

pavement  breaking,  P-0436,  0536,  0539 

analytical  methods,  0462 

LNG  pUnts,  0396,  0619,  0914,  1075 

pressure  regulation,  0321,  0335,  0700, 

compressor  stations,  0694 

LNG  tankers,  0142 

0707, 1102 

conosion  control,  1 100 

marketing,  0002,  0708 

turbines,  0455 

exploration,  0303,  0379 

mercury,  0644 

valves,  0080, 0335,  0520 

gas  exports,  0593, 0965 

natural  gas  effect  on  green  plants,  0346 

water  heaters,  P-0162 

pipeline  construction,  0423,  0514,  0693,  1096 

natural  gas  liquids,  0521 

pipeline  maintenance,  1100 

nitrogen  oxides,  0151 

Nonane,  see  Hydrocarbons 

pipeline  operation,  0694 

oil  discoveries,  0573 

reservoir  operation,  0204,  0206 

peakshaving,  0619 

Norway 

pipeline  construction,  0034,  0050,  0325,  0423, 

drilling,  0475,  0656 

Morocco 

0586, 0687, 0689, 0692, 0693,  0947, 

exploration,  0573 

pipeline  construction,  0514,  0693 

1096 

gas  fields,  0601 

pipeline  flow,  0521 

oil  discoveries,  0573 

Natural  Gas 

pipeline  safety,  0325 

pipeline  construction,  0313, 0423, 0601,  1096 

composition,  see  specific  country 

pipeline  welding,  0050 

pipeline  safety,  0325 

compressibility,  0253 

plastic  pipe,  1116 

production  systems,  0601 

conservation,  see  Energy 

power  generation,  0405 

consumption,  0563,  0675 

production  systems,  0108 

Odorants 

Midwest,  0301 

safety,  1116 

adsorption  on  pipeline  dust,  091 5 

New  York,  0342 

total  energy  systems,  0405 

detection,  P-0935 

1970,0983 

transmission  systems,  0521 

ethyl  mercaptan,  1137 

1970-71,0965 

turbines,  0405 

injection  system,  0809 

1973,0886 

wmter  pollution  control,  0586,  P-0827 

level  evaluation,  see  monitoring 

1973-80,0033 

methyl  mercaptan,  1134 

world,  0965 

New  Zealand 

monitoring,  P-0935,  1137 

cost  equivalent,  0363 

drilling,  0494 

phase  equiibria,  1134, 1137 

demand ,  see  Reserves 

gas  production,  0215,  0494 

review,  1019 

density,  0733 

gas  reserves,  0215 

selection,  1019 

enrichment,  0395 

pipeline  construction,  0423,  0514,  0693,  1096 

enthalpy,  0560,  0733 

power  generation,  0215 

Odorization 

entropy,  0733 

N'  • 

apparatus,  0787 

heating  value  determination,  0168 

tgera 

Great  Britain,  0787 

Henry’s  constants,  0932 

driling,  0278 

LNG,  P-0061,0809 

interchangeablity,  0066 

LNG  plants,  0396,  1075 

LP-gas,  1137,  P-1138 

K-values,  0733 

Nitrogen 

phase  equilibria,  0560 

analysis,  0171 

Offshore  Driling 

reinjection,  sec  Reservok  Operation 

Oaushis-Mosaotti  functions,  0459 

Africa,  0277 

solubility,  P-0792 

density,  0459 

Arctic,  0088,  0091 ,0178,  0473,  0856 

dielectric  constants,  0459 

artificial  islands,  see  Offshore  Driling 

Natural  Gas  Liquids 

diffusion,  see  sohiblity 

Equipment 

Canada,  0596,  0668 

enthalpy,  0460 

Australu,  0370,  0476,  0948,  1063 

compressibility  ,0253 

flow  measurement,  0934 

blowout  control,  see  Driliiig 

flow  in  pipelines,  052 1 , 0970 

from  gas  mixtures,  P-0497 

California,  0477 

phase  equilibria,  0697 

from  natural  gas,  0395,  P-0493,  1037 

Canada,  0088, 0091, 0178, 0473, 0856 

production,  0668 

Henry’s  constants,  0932 

communication  systems,  0411 

reserves,  0304,  0596 

K-values,  1037 

costs,  0089, 0273,  0305 

SNG  production,  0018,  0020,  01 17, 0193,  0198, 

liquefaction,  P-0141,  0441,0459 

coat  reduction,  0411,0856 

0867, 0957, 1067 

liquid,  P-0143 

deepwater,  0007, 0092,  0476, 0477,  0496,  0567, 

solubiHy,0697 

LNG  purging,  P-0141,  0433,  1003 

0572, 0654, 0656,  0854, 0861 ,  1057, 

supply -demand,  0741 

mixture  with  butane,  0932 

1058 

underground  storage,  0957 

mixture  with  ethane,  0932,  1037 

directional,  0089, 0374 

mixture  with  methane,  P-0497,  P-0910,  0932 

earthquakes,  0477 

Natural  GasoUne 

mixture  with  propane,  0932 

effect  of  sah  dome,  0089 

from  natural  gas,  0359, 0463 

molar  polar izabfl it y,  see  Oausius-Mossotti 

European  industry,  0004 

SNG  production,  0104,  0957 

functions 

France,  0570,  0861 

underground  storage,  0957 

phase  equiibria,  0254 

Great  Britain,  0370,  0475 

refrigerant,  P-0910 

Gulf  of  Mexico,  0089, 0398,  041 1 , 0948 

Netherlands 

aolubIHy,  0697,  1039 

ice,  see  safety 

air  pollution  control,  01 51,  P-0827 

storage,  P-0141 

Japan,  1063 

bolers,  0638 

lava  Sea,  0278 

burners,  P-0827 

Nitrofen  Oxides 

Louisiana,  0089 

coal  gasification,  0405 

air  poDutants,  see  Ak  Polution  Control 

Netherlands,  0475, 0586, 0947 
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North  Set,  0004,  0006,  0007,  0278,  0305,  0399, 

from  coal,  see  Coal  Liquefaction 

review,  0026, 0392, 0394, 0594,  0867, 

0475,0568, 0571, 0573, 0947,  0948 

from  coal  seams,  0508 

0956, 1072 

Norway.  0475.  0656 

from  oil  shale,  see  Oil  Shale  Liquefaction 

total  energy,  0868 

Peru.  0374 

from  tar  sands,  see  Tai  Sands 

processes 

Philippines,  1063 

Great  Britain,  0672 

costs,  0018 

atfety,  0093,  0398, 0399,  0475,  0477,  0856, 

heavy,  0767 

CRG,  0010, 0020,  0026,  0104,  P-0391. 

0948 

mports,  0001 , 01 12, 01 19, 0212,  0299,  0302, 

0392,0576,0952 

Singapore,  1063 

0406, 0503, 0672, 0852, 0882 

CRG  double  methanation,  0019 

Southeast  Asia,  1063 

Latin  America,  0303 

CRG  hydrogasifkation,  0018, 0019, 

Taiwan,  1063 

leak  control,  see  spills 

0020,0193 

Texas,  0179 

metering,  0357 

CRG  methanation,  0958 

U.S.S.R.,  0773 

New  Zealand,  02 15 

FBH,  0024,  0392,  P-1068 

water  pollution  control,  0006,  0093,  0496 

North  Sea,  0305 

Gasynthan,  0026,  0104 

wave  measurement,  see  safety 

pipelines,  0116,  0126,  0129,  0295,  0308,  0309, 

GRH,  0392 

0357, 0683, 0780, 0971 . 0980 

Lurgi,  0955 

Offshore  DriHing  Equipment 

polky  formulation,  0112,  0212,  0298,  0299, 

Mobil  Oil,  P-1071 

air  cushion  vehicle,  0088, 0473 

0302.0406,0885 

MRG,  0022, 0026,  0104,  0660 

artificial  islands.  0088,  0091, 0473 

prkes, 01 17. 01 19, 0298, 0299,  0301 . 0303, 

Pullman,  Inc.,  P-0102 

blowout  preventers,  0570 

0363.0591 . 0672, 0673, 0852, 0885 

reaction  kinetks,  0575 

control,  0853 

production,  0498,  0508, 0596,  0877,  0961 

refinery  approach,  0660, 0768,  0868 

cost  reduction,  0853 

refinery  capacity,  0112 

review,  1067  1 

deepwater, 0093, 0567, 0568, 0570, 0854, 0861 , 

reserves,  0116,  01 19. 0301 , 0305, 0596,  0673, 

Texaco.  P-0023  f 

1057 

0675,0780 

U.  of  Utah.  0666 

developments,  0093 

secondary  recovery,  0767, 0768 

UOP,  P-1069 

downhole  gas  detectors,  0090 

spUls,  0093,0155,  0357 

research  needs,  0176,  0268, 0575 

drillships,  see  rigs 

storage,  P-0792 

residual,  0024,0400,0575,0594  '1 

kebreaking,  0088,  0473 

supply -demand,  01 1 9,  0298,  0301 . 0407,  0672, 

instrumentation,  0653 

0675 

Oil  Shale 

mooring,  see  poaitioning  systems 

supply  shortage,  0885 

mining ,  0  57  5 , 07 67 

platforms,  0088,  0092,  0093,  0399,  0477, 0494, 

supply  supplements,  0306,  0885 

plants,  1072 

0496, 0568, 0856, 0947,  1057 

tertiary  recovery,  0767 

price,  0591 

positioning  systems,  0567,  0854,  0855,  0861, 

transport  costs,  0036 

production,  0306 

1058 

wells,  0961 

retorting,  0665,  0767 

reentry  systems,  0855 

W.  Germany,  0882 

1 

rigs,  0004,  0088, 0179,  0277, 0370,  0374,  0473, 

world,  01 19 

Oy  Shale  Gasification  i 

0475,  0476, 0567, 0568, 0570, 0571, 

capital  costs,  0575,  0965 

0572, 0653, 0654, 0656,  0854, 0855, 

gas  supply  supplement,  see  Reserves  — 

0861, 1063 

supply  supplements 

aemisubmersibles,  tee  rigs 

Oil  Gasification 

operating  costs,  0965 

submarines,  0853 

capHal  costs.  0231, 0234,  0268,  0392, 0565, 

plants,  0965 

survival  capsules,  0948 

0575 

processes,  0383,  0665, 0965 

vessels,  tee  rigs 

carbon  dioxide  removal,  0402 

caUlysts,  001 1, 0022,  P-0023,  0198,  0393,  0660, 

research  needs,  0575 

OfTAoie  Exploration 

P-1069 

OU  Shale  Liquefaction 

Alaska,  0008,  0009 

contractor  listing,  0582 

pUnts,  0394  ^ 

Arctk,0188 

crude,  001 1. 0024,  0117,  P-0391, 0393,  0660, 

processes,  0383,  0665,  0767  | 

Atlantic,  0008,  0009,  0180,  0188,  0478,  0572 

0768,0867,0868,  1067 

capital  costs,  0007 

desulfurization,  P-0102,  0400, 0402 

Ovens  1 

Celtk  Sea,  0572 

energy  conservation,  0868 

burners,  P-1 126 

computer  application,  0862 

environmental  control,  1027 

safety,  P-1126  \ 

Deep  Sea  Project,  0097 

equipment,  0198 

self-cleaning,  P-0075 

Denmark,  0658 

forecasts,  0594,  0867,  0965 

geophyskal  surveys,  0097 

heavy  oil,  0393,  1067 

Oxygen 

Great  Britain,  0478,  0572 

high-sulfur,  0393, 0594 

analysis,  0171 

Gulf  of  Mexko,  0008,  0009, 0188, 0377 

light  petroleum  distillate,  P-1069 

coal  gasification,  0577 

Irish  Sea,  0478 

low-Btu,  0868 

combustion  air  enrkhment,  see  Furnaces  — 

mapping,  0862 

medium-Btu,  0868 

oxygen  enrkhment 

NE  Atlantk,  see  Atlantk,  Great  Britain 

methanol,  see  Mediand 

flow  measurement,  0934 

North  Sea,  0007,  0305,  0478,  0480. 0481 . 0573 

naphtha,  001 1, 0019,  0022, 0026,  0102,  0104, 

from  carbon  dioxide,  P-0595 

0658 

01 12, 01 17,  0198, 0290, 0576,  0666, 

liquefaction,  01 39,  044 1 

Pacific.  0008,  0009 

0867,  0952,  0965,  1067,  P-1071 

plant  costs,  0577  I 

Petroleum  Resource  Assessment  Commission, 

personnel  training,  0198 

0758 

plants 

Pakistan  | 

seismk  data  processing,  see  Exploration 

BrazU,0104 

pipeline  construction,  0423,  0514,  0693,  1096  j 

aeiamk  profiling,  see  seismk  prospecting 

computer  control,  1098 

seismk  prospecting,  0758,  0862 

construction,  0956,  0965 

Panama  I 

world,  0097 

feedstock  supply ,  0956,  0965 

Gasco,  Inc.,  see  Hawaii 

oil  gasification,  0104 

OU 

Great  Britain,  0024 

Pataguay 

Alaska, 0116 

Hawaii,  0955 

exploration,  0303 

Arctk  transmission,  see  pipelines 

Illinois,  0193 

consumption,  tee  supply-demand 

Japan,  0022,  0024 

PeakAaving 

cost  equivalent,  see  price 

Massachussets,  0952 

capital  coats.  0056 

effect  on  balance  of  payments,  see  polky 

materials  selection,  0575 

computer  appikation,  see  Computers 

formulation 

Michigan,  0018,  0020 

contractor  listing,  0582 

Europe,  0302 

New  Jersey,  0019, 0576, 1097 

cost  reduction,  0916 

fields,  0683 

Ohio,  0290,  0958 

Great  BriUin,  0062,  0242,  0916 

forecasts,  0001 

Panama,  0104 

interruptible  loads,  0062,  0916 

fractional  distillation,  P-0391 

peakahaving,  0594 

LNG,  sec  LNG  Utlixation 
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LP-gis/air,  see  LP-Gas  —  air  mixture 
natural  gas  in  oi,  P-0792 
oil  gasification,  0594 
Switzerland,  0698 
temperature-controDed,  0622 
underground  storage,  see  Storage 
W.  Germany,  0524 

Fentane,  see  Hydrocarbons 

Personnel  Piactices 
corrosion  control,  0319 
drilling,  0749 

international  consulting,  1053 
LNG  pUnts,  0941 
SNG  plante,  0198 

training,  0198,  0319,0749,0941,  1053 
Peru 

drUling,  0374 
exploration,  0303 
pipeline  construction,  0127 

Petrochemkali 
BTX,  0666 
carbon  black,  0963 
effect  of  gas  price,  0245 
from  coal,  0666,  0863 
from  natural  gas,  0549,  0963 
plant  start-up,  P-081 8 

Philippines 
drilling,  1063 

Pipe 

aluminum,  0331 

Arctic,  see  steel 

coating,  see  Coatings 

drill  pipe,  see  Driling  Equipment 

plastic,  0146 

district  heating,  0147 
JoinHng,  031 1,0333 
leaching  lines,  0985 
locating,  0311,  1017 

mains  and  service  renewal,  see  Distrirution 
Systems  —  maintenance 
polyethylene,  0333,  0808,  1013 
PVC,  1116 

risers,  see  Meters  —  risers 
safety,  1116 
standards,  0324 
testing,  1116 
steel 

Arctic  lines,  0128,  0134,  0781 
crack  monitoring,  0055 
jointing,  0871 
longitudinal-weld,  0315 
manufacture,  0315,  0781 
mill  inspection,  031,5 
Mn-Mo-Cb,0134 
Mn-Mo-Nb,0781 
nickel,  0134 
standards,  0324 

testing,  0128, 0612,  0701, 0781 , 0871 
thin-wall,  0871 
welding,  see  Pipeline  Welding 
X-65,  0052,  0128 
X-70,  0052, 0128,  0781 
X-80,0781 


Pipelines 

capsule,  see  Pipeline  Design 
coal,  see  Coal 

conversion  to  natural  gas,  0054 
deliverablity ,  see  Pipeline  Operation 
dWersincation,  0942 
museum,  0888 
research  needs,  0176 


Pipeline  Construction,  see  also  specific  country 
Alaska,  see  Arctic 

Arctic,  0048,  0116,  0126, 0127,  0208, 0213, 
0223,  0231,0295,0314,0381,0410, 
0604,  0780,0971 
anchoring,  0890 
cooling,  0308, 0511, 0890 
dense-phase,  0424 
environmental  control,  0511 
horsepower  requirements,  0124 
insulation,  0683 

material  requirements,  051 1, 0973,  0975 

permafrost  protection,  0124, 0308,  0890 

research,  0308 

safety,  see  Pipeline  Safety 

steel  selection,  01 28, 01 34 

trenching,  0124,  0309 

valves,  0310 

vs.  alternatives,  0978,  0979,  0980 
winterizing,  0975 

capital  costs,  0127, 0231 , 0234,  0271 , 0565, 
0692,0785 
coal  slurry ,  see  Coal 
crossings 

encroachment,  0788 

mountains,  0512,  0690,  0691, 1098,  see  also 
rocky  areas 
rad,  1097 

rivers,  0046,  0336, 0603,  0686, 0690,  0691 , 
1093 

roads,  0515,0603,  1097 
tunnels,  0690,  0691 
ditching,  0124,  0309,  0607 
effect  of  steel  shortage,  0127 
environmental  control,  05 11, 0983,  1027 
equipment,  0973 

pipe  stiffening,  0791 
surveys,  0891,  1012 
tractors,  0046,  1012 
trenchers,  0309 
winterizing,  0975 
forecasts,  see  mdeage 
hydrogen,  see  Hydrogen 
large-diameter,  0050,  0230,  0606,  0789 
LNG,  see  LNG  Pipelines 
mleage,  0127, 0229, 0230, 0232,  0234,  0785, 
0963 

mountains,  sec  crossinp 
offshore,  0586,  0947 

bending  control,  0049,  0421,  1091,  1094 
deepwater,  0049, 0125,  0225,  0227,  0312, 
0496, 0605, 0606, 0685,  0687,  0689, 
0976, 1092, 1094, 1095 
erosion  control,  0399 
forecasts,  0125,0229 
Gulf  of  Mexico,  0051, 0125,  0685,  0784, 
0892 

Louisiana,  005 1 ,  0784,  0892 
Mediterranean,  0127,  0514 
mines,  0601 

North  Sea,  0125,0127,0225,0313,0325, 
0422, 0513, 0601, 0606, 0685, 0687, 
0689, 0692, 0693, 0976,  1092 
research,  1094 
risers,  0125,  0399,  0496 
seafloor  platforms,  0125 
South  ChitM  Sea,  0125 
surf  zones,  0277 
tie-ins,  0605,  0685, 0687,  1094 
offshore  equipntent,  0602 

barges,  0049,  0125,0227,  0312, 031 3,  0421 
0422,  0605, 0606, 0686,  0687,  0689, 
0692,  1092,  1094 
cables,  0601 
costs,  0692 

developments,  0605,  0687,  1094 
listing,  0686 

pipe  burying,  see  trenching 
positioning  systems,  0605 
route  surveying,  0225,  0976, 1094 


submarines,  0605,  0687 
trenching,  0125,  0225,  0313,  0325,  0605, 
0686,0687,0688 
underwater  habitat,  0685 
Oklahoma,  0317 
permafrost,  see  Arctic 
right-of-way,  0963 

rocky  areas,  0046,  0309,  0977,  see  also 
crossings 

swampy  areas,  0046,  0977 
world, 0127, 0229, 0232,0233, 0234, 0423, 
0514,  0693, 1096 
Wyoming,  0603 

Pipeline  Design,  see  also  specific  country 
Arctic,  see  Pipeline  Construction 
capsule  pipelines,  0129 
coal  slurry,  see  Coal  —  pipelines 
dense-phase  lines,  see  LNG  Pipelines 
flow  calculations,  0133, 0235, 0292,  0322, 
0336,  0425,0427,0786,0789 
gas  temperature  profile,  0607 
optimization,  0292 

Pipeline  Maintenance,  see  also  specific  country 
aerial  patrol,  0439,  0516 
blowdown,  01 34, 0236 
cathodic  protection,  see  Cathodic  Protection 
cost  reduction,  0236 

effect  of  a<  lines,  see  Cathodic  Protection, 
Pipeline  Safety 
gas  venting,  see  blowdown 
internal  upgrading,  0054 
leak  reporting,  see  Pipeline  Sidety 
mapping,  0516 
offshore,  0277,  0687 
pre-planning,  0236 
preventive,  0777 
record  systenu,  05 1 6,  0940 
sandblasting,  see  internal  upgrading 
standards,  0324 

Pipeline  Operation,  see  also  specific  country 
communication  systenu,  0518,  0522, 0555, 
0613,  0627,0984, 1101 
computer  control,  0135,  0426,0517,  0518, 
0519,  0627,0694,0893, 1103 
condensate  flow,  0521,0970 
costs,  0036 

cost  reduction,  0238, 0725, 0916 

delivsrability,  0916, 0942, 0963 

flow  calculations,  see  Pipeline  Design 

gas  temperature  profile,  0607 

load  duration  curves,  see  deliverabiity 

network  analysis,  0064, 0322 

noise  control,  0321,0707,  1102 

oil  separators,  0521 

pressure  regulation,  032 1,0707,  1102 

superviaory  control,  see  computer  control 

telemetry,  0522, 0627, 1 101 

Pipeline  Safety,  see  also  specific  country 
alarm  systems,  1101 
Arctic,  0789 

effect  of  a<  lines,  0136, 0790 
external  damage,  0326, 0788 
Mures,  0326, 0782,  0789 
hurricanes,  0398 
,  joints,  0791 

leak  reporting,  0323 
lightning,  0613 

line-break  control,  0134, 0357 
offshore,  0325, 0398 
reporting,  0323, 0516 
security  systems,  0682 
standards,  0323,  0324, 0325 
stress-corrosion  cracking,  0055 
survellance,  see  security  systems 
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Pipeline  Testing 
acoustic  emission,  0701 
gamma  ray,  0315 
high-pressure,  0969 
hydrostatic,  0325,0611 
standards,  0324 
ultrasonic,  0055 
water  pollution  control,  0611 
X-ray,  0684 

Pipeline  Wetding 
Arctic,  0052 
automatic,  0050 

Bauer,  0783,  0974 
Big  3,  0783 
CRG-Crose,  0783 
GMA,  0052 
Innershield,  0783 
offshore,  0125,0601 
Orbimatic,  0783 
review,  0783 
Stanwelder,  0783 
defect  prevention,  0782 
electron  beam,  0783 

explosive,  0134,  0331, 0332,  0602,  0783 
5LX  steels,  0782 

inspection,  0052,  0315,  0325,  0684 
large-diameter,  0050 
laser,  01 34,  0783 
offshore,  0602 

automatic,  see  automatic 
plasma  arc,  0783 
standards,  0324 
stress  relieving,  0134 
vs.  alternatives,  0871 
X-65  pipe,  0052 
X-70  pipe,  0052 

Poland 

energy  demand,  0883 

gas  composition,  0395,  0883 

gas  imports,  0883 

gas  price,  0883 

gas  processing,  0396 

gas  production,  0883 

helium,  0395 

natural  gas  enrichment,  0395 
pipelines,  0883 

Portugal 
marketing,  0002 

Power  Generation,  see  also  specific  country 
air  pollution  control,  see  Ak  Pollution 
Control 

capital  costs,  0086 
combined  cycle,  see  turbines 
combined  utflity,  0942 
combined  with  heating-cooling,  0148 
cooling  towers.  0157,  0246 
cost  equivalent,  0363 
efrKiency.0677,  1121 
energy  conservation,  0439,  0677 
forecasts,  0033, 0038, 0407,  0408 
from  coal,  0126,  0130,  0677 
air  pollution  control,  see  Ak 
Pollution  Control 

from  coal  gasification,  001 3,  0017,  0021, 0105, 
1027 

from  methanol,  0035 

from  natural  gas,  0033,  0677,  0886,  0963,  1027 

from  oil,  1027 

from  solid  wastes,  0157 

fuel  ceUs,  see  Fuel  CeBs 

heat  recovery,  0147 

MHD,  0405 

nuclear.  0038,  0196,  0503,  1027 
onsite,  0712 
remote  areas,  0130 


thermal  pollution,  see  Thermal  PoHution 
thermionic,  0405 
transmission  costs,  0036 
turbines,  0456,  1032  \ 

coal  gasification,  001  3,  0017 
combined  cycle,  001 3,  0017,  0166,  0405, 
1132 

costs,  0078 
on-line,  0522 

pulsating  combustion,  1121 
regenerative,  0079 
valves,  0080 

waste  heat  disposal,  see  cooling  towers,  heat 
recovery.  Thermal  Pollution 

IVessure  Regubtion,  see  Distribution 
Systems,  Pipeline  Operation 

Processing 

air  pollution  control,  P-1081 
capacity,  0983 
capital  costs,  0565 
cost  reduction,  0960,  P-1081 
equipment,  0458,  0580,  0762 
in4ine,  0960 

liquids  recovery,  P-0107, 0163,  0762,  see  also 
low-temperature 
low-temperature,  P-0382,0960 
distillation,  0458 
helium  recovery,  P-0493 
liquids  recovery,  0463, 0761 , 0762 
nitrogen  recovery,  P-0493 
phase  equilibrium,  see  Analytical  Methods 
offshore,  01 63 
plants,  1075 
Alaska,  0295 
Bolivia,  0581,  1079 
Canada,  0294,  0668,  0762,  0763 
computer  control,  0763 
contractor  listing,  0582 
corrosion  control,  0106,  0293 
costs,  0231,0761,  1078 
energy  conservation,  0294,  1074 
forecasts,  0594,  0669 
mini,  0581 

Netherlands,  0586,  0947 
optimization,  0670 
review,  0396 
Rocky  Mountains,  0096 
simulation,  0833 
state  listing,  0668 
underground  storage,  1104 
W.  Germany,  0601 
winterizing,  0580 
Wyoming,  0580 
processes 

absorption,  0833,  P-0874,  0960 
Fluor,  P-0107 

fractionation,  P-0493,  P-1081 
Unde  AG.  P-0493 

low-temperature,  see  low-temperature 
turboexpander,  0761 
worid, 0396,  1075 


Productbn,  see  also  Well  Operation 

Alaska,  0116,  0295,  0878 

Arctic,  0088 

associated  gas,  0498 

Canada,  0208,  0763 

capital  costs,  0007,  027 1 . 0273,  0565 

computer  control,  0397,  0763 

deep  wells,  0296 

envkonmental  control,  1027 

federal  lands,  0965 

interstate,  0983 

Raly,  0709 

Netherlands,  0108 

New  ZeaUnd.0215,0494 


offshore 

Arctic,  0088,  0878 
buoy  systems,  0877 
cathodic  protection,  0875,  0878 
Californb,  0477 
communication  systems,  0030 
control  systems,  0030,  0853 
costs,  0305 

deepwater,  0477,  0495, 0496,  0875,  0876 
dehydration,  0585 
earthquakes,  see  safety 
erosion,  see  safety 

Gulf  of  Mexico,  0031 , 0397,  0398,  0496, 
0596,0876 

heat  requirements,  0199,  0297 
hurricanes,  see  safety 
ice  hazards,  see  Arctic 
MOS  systems,  0842 
Netherlands,  0586,  0947 
North  Sea,  0030,  0305,  0399,  0495,  0509, 
0586,0601,0875,0947 
Norway,  0601 

platforms,  0007,  0030,  0031, 0088,  0092, 
0199, 0277, 0297, 0397,  0398,  0399, 
0477, 0496, 0509, 0583,  0584,  0585, 
0586, 0587, 0842, 0853,  0876,  0878, 
0947,0948,  1027, 1063 
power  generation,  0583,  0585 
safety,  0031, 0088,  0199,  0297,  0398,  0399, 
0477, 0496, 0948 

seafloor  systems,  0007,  0495,0496,  0583 
SE  Asia,  1063 
Venezuela,  0587 
water  pollution  control,  0496 
W.  Germany,  0601 
producer  revenues,  0114 
research  program,  0270 
U.S.,  0304,  0596 
U.S.S.R..0773 

W.  Germany , 0202, 0962, 1054, 1085 
world,  0965 


Propane,  see  also  LP-Gas 

adsorption,  1036 

/air  mixture,  see  LP-Gas,  Reserves 

analysis,  0171 

Canada,  1049 

Clausius-Mossotti  functions,  0459 
combustion,  1122 
compressed,  0459 
density,  0459 
dielectric  constants,  0459 
diffusivity,  see  solubility 
enthalpy.  0728,  0731 
flames.  0082,  1122 
flow  measurement,  0934 
from  natural  gas,  0463 
fuel  cells.  0470, 0838 
Henry’s  constants,  0932 
ignition  energy,  1133 
imports,  see  LP-Gas 
K-values,  0835,  1 1 34 
liquid,  0459 

mixture  with  butane,  0932 
mixture  with  carbon  dioxide,  0462 
mixture  with  methane,  0172,  0462,  0731, 
0835 

mixture  with  methyl  mercaptan,  1134 
mixture  with  nitrogen,  0932 
mixture  with  other  hydrocarbons,  0932 
molar  polarizability,  see  Clausius-Mossotti 
functions 

phase  equilibria,  0172,  0462,  1134 
safety,  0468,  1044 
SNG  production,  see  LP-Gas 
solubility.  0697,  0727,  1040 
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storage  tanks,  1044 
supply -demand,  see  LP-Gas 
vaporizers,  0847 

vehicle  fuel,  see  Air  Pollution  Control  — 
automobiles,  forklifts 

Protein  Synthesis,  see  Food  Processing 

Pumps 

offshore  platforms,  0199 
oil  wells,  0961 
sucker-rod,  0415 
water  utilities,  0550 

nirification 

acid  gas  removal,  P-0107,  P-0109,  P-0115,  P-0201, 
0462,  P1080,  P-1081 
brine  removal,  1079 
catalysts,  0670 
low-Btu  gas,  0879 
plants,  see  Processing 
processes 

alkali  sulfide,  0202 
Allied  Chemical,  P-1080 
Amisol,  0400 
ammonia  scrubbing,  0202 
Amoco  CBA,  1078 
anthraquinone  removal,  P-0765 
Aquaclaus,  0032 
BenHeld,  0402,  0955,  0958 
Chevron,  P-0109 
Chicago  Bridge  it  Iron,  P-0530 
Oaus, 0032, 0254,  0588,  0670,  1082 
DEA,  P-0201 
Double  Alkali,  0074 
Fluor,  P-0107 
HiPure,  0402 
Holmes-Stretford,  0879 
hot  scrubbing,  0021 
IFP,  1084 
LNG,  P-0530 
LP-gas  injection,  0202 
Lurgi,  see  Amisol 
MEA,  P-0201,  P-1083 
molecular  sieves,  1036 
review,  0880 
Stretford,  P-0765,  0879 
Sulfacid,  0074 
Sulfrecn,0588,  1082 
Superclaus,  0032 
Union  Carbide,  P-1083 
vanadium  removal,  P-0765 
SNG, 0879. 0955, 0958 
synthesis  gas,  0400, 0402 
tail  gas,  0032,  0880 

Ranges 

burners,  0160,  0820,  P-0821. 0822,  P-1 125,  P-1126 
cooling,  P-0553 

energy  conservation,  0160,  0822 
gas  vs.  electric,  081 2 
safety.  P-0553,  0812,  P-1125,  P-1126 
sales,  0159 
smooth-top,  P-0553 

Reactors 
laboratory,  0933 

spouted-bed,  0659,  0662,  0664,  0736,  0737 
Reforming 

hydrogen  production,  see  Hydrogen 
LP-gas  production,  P-0262 
methane  with  steam,  energy  system,  see 
Hydrogen  —  energy  system 
natural  gas  with  steam,  P-0818, 1030,  P-1120 

Refrigerants 
liquefaction,  P-0896 


LNG,  see  LNG  Utilizatton  - 
refrigeration 
LNG  plants,  P-0910 
methane,  P-0910 
nitrogen,  P-0910 

Refrigeration 

absorption,  P-0347,  P-1127 
expansion,  0359 
food, 1025 
heat  engine,  P-0347 
LNG  cold,  see  LNG  Utikation  - 
refrigeration 
noise  control,  P-0347 
thermal  separators,  0359 

Reserves,  see  also  specific  country 
additions,  0119,  0964,  1087 
Alaska,  01 16,  0780 
associated,  0498 
geological  age,  0596 
North  Sea,  0007, 0305 
potential,  0780 

/production  ratio,  0301, 0592,  0648,  0964 
proved, 0304, 0596, 0964,  0965,  1087 
supply-demand 
Europe,  0772 

forecasts,  see  supply-demand  forecasts 
FTC,  0964 
France,  0589 
1962-71,0675 
W.  Germany,  0769 
supply-demand  forecasts,  0673 
Canada,  0208 
DRL  Index,  0648 
FPC, 0087, 0592,  0675,  0676 
Future  Requirements  Agency,  0033 
methodology,  0676 
1970-80,0033,0408 
1970-85,0119,0772 
1970-90,  0087, 0592,  0675 
1975-90,  0676 
NPC,0119 
TERA,  0369 
supply  shortage 

allocation,  0159,  0216,  0267,  0301, 0676, 
0677,0770,0964 
effect  of  drilling,  0964 
effect  of  exploration,  0964 
effect  of  FPC  regulations,  see  effect  of 
gas  price 

effect  of  gas  price,  0040,  0180,  0269,  0301, 
0677, 0743, 0748, 0770, 0771 , 0885, 
0964 

effect  of  income  tax,  0964 
effect  of  oil  price,  0298 
effect  of  pollution  control,  0267,  0301 
effect  on  appliance  industry,  01 59 
effect  on  economy,  0040, 0271, 0406 
effect  on  industrial  plants,  0114,  0159, 0850 
effect  on  petrochemical  industry,  0174, 0850 
effect  on  transportation  industry,  0037 
effect  on  utilities,  01 59 
energy  conservation,  see  Energy  — 
conservation 
producing  states,  0964 
service  curtailment,  see  allocation 
supply  supplements 

Alaskan  gas,  01 19. 0180, 0271 . 0590, 0592, 
0675,0768,0774,0885 
Atlantic  driling,  0180,  0271, 0885 
capital  requirements,  0210, 0565, 0590,  1055 
carbon  dioxide  methanation,  0486 
coalbed  degasification,  0100, 0214, 0663 
coal  desulfurization,  0301 
coal  gasification,  0033,  0114, 0180,  0210, 
0271,0285,0301,0306,0389,0482, 
0591, 0592, 0593, 0675, 0500, 0590, 
0748,  0767, 0768,0774,  0885,  0965 


coal  liquefaction,  0306,  0500,  0591, 0767 
dereguUtion,  0040,  0041 . 0269.  0743, 
0771,1055 

drilling  increase,  01 19,  0180, 0950,  0964 
exploration  increase,  01 19,  0768 
gas  imports,  01 19, 0180, 021 1, 0271, 
0590,0592,  0593, 0675,  0768 
gas  price  incentives,  0040, 0041, 01 19. 
0180,0304,  0592, 0596, 0950, 

0964, 1055 

hydraulic  fracturing,  0965 
hydrogen,  P-0595 

LNG,  0001 , 0033, 0112,0119,  0120,  0180, 
0210,  0213,  0271 . 0301, 0590, 0592, 
0593,0768,0774,0965 
LP-gas  reforming,  0033,  0193 
methanol,  0039,  0271 . 0590,  0591 , 0593, 
0674,0768, 1009 

nuclear  stimulation,  01 19,  0417,  0590, 

0965, 0968 

oB  desulfurization,  0301 
ofl  gasification,  0033,  0112,  0180, 0193, 
0210, 0271 . 0392, 0592, 0593,  0768, 
0965 

o9  shale  gasification,  0210, 0593, 

0768,0885 

oil  shale  liquefaction,  0210,  0768 
research  needs,  0268 
tar  sands,  0210,  0301 . 0768 
utSization  efficiency,  see  Energy  — 
conservation 

wastes  gasification,  P-0012, 0306, 0593, 
0768 

world,  01 19,  0675 

Reservoir  Operation 
deliverabMity,  see  Well  Production 
gas  flow,  0205, 0327 
formation  evaluation,  0110, 0375 
gas  reinjection,  0295,  0587, 0762,  0764,  0828 
history  matching,  0204 
performance  evaluation,  0204, 0895 
permeabiity ,  0240, 0895 
pressure  behavior,  see  Weil  Operation  — 
testing 

pressure  matching,  0207 
pressure  mechanism,  0203 
pressure  profiles,  0766 
profit  optimization,  0671 
radial  gas  flow,  0205 
recovery  improvement,  0207 
well  siting.  0206,  0328 

Safety,  see  also  specific  operation, 
specific  system 
leaks,  see  Leak  Detection 
security  systems,  0682 
standards,  0323,  0324, 1133 

Shippore 
drilling,  1063 

SNG,  see  Goal  Gasification,  LP-Gas, 

Natural  Gas  Liquiils,  Oil  Gasification, 

Oil  Shale  Gasification,  Wastes 
Gasification 

Soils 

erosion,  0155,  0399 
mechanics,  0659 
pipeline  surveys,  0237 

South  Africa 

coal  gasification,  0388 

Spain 

ethane,  0803 
LNG,  0803 
marketing,  0002 

pipeline  construction,  0423,0514, 0693,  1096 
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Sleel 

Arctic  use,  see  Pipeline  G>nitniction  - 
Arctic 
carbon,  0329 
corrosion  control,  0651 
fatigue  strength,  0140 
SLX,  0782 

fracture  toughness,  0140 

LNG  cargo  tanks,  see  LNG  Storage 

LNG  pipelines,  see  LNG  Pipelines 

Mn-Mo  Nb,  0781 

nickel 

5-7%,  P-1106 

9%,  0053,  P-0057,0140,0430 
stainless,  0101 

rupture  strength,  0252,  0255 

Storage 

aboveground,  0523,  0698,  1136 
capital  costs,  0565 
fire  protection,  1136 
in  LP-gas,  0523 
pipeline  capacity,  0983 
underground 

aquifers,  0220, 0328,  0524,  0525 
California,  1104 

capacity,  0056,  0240,  0327, 0596 
compressor  stations,  0056,  0525 
contractor  listing,  0582 
costs,  0271 

depleted  Gelds,  0327,  0328,  0523, 0524, 
1104 

France,  0499,  0589 

gas  migration,  0525 

gas  processing,  1104 

Great  Britain,  0985 

Dlinois,  0525 

in  oil,  P-0792 

mainteiunce,  0220 

metering,  0336 

mined  caverns,  0561 

nuclear -formed,  0429 

optimization,  0239,  0328,  0895 

record  systems,  0940 

salt  caverns,  0261,0428,  0429,  0523,  0524, 
0614, 0695,  P-0792,  0894, 0957,  0985 
survey,  0056 
U.S.,  0963 
U.S.S.R.,  0773 
wells,  0056 

well  location,  see  Reservoir  Operation 
W.  Germany, 0428, 0429, 0523, 0524, 0614, 
0695,  P-0792,0894 

Sulfur 

from  coal  gasification,  see  Coal  Gasification 
from  coal  liquefaction,  see  Coal  Liquefaction 
from  low-Btu  gas,  002 1 
from  natural  gas,  0762,  P-1083 
from  stack  gases,  see  Ak  Pollution  Control  — 
sulfur  oxides 

from  tail  gas,  see  Ak  Polution  Control  — 
sulfur  plants 

plants 

air  pollution  control,  see  Air  Pollution 
Control 
Canada,  0762 

Oaus,  0254,0401,  0670,  1076,  1077,  1078, 
1082 

cost  reduction,  P-1081 


Sulfiir  Oxides 

ak  pollutants,  see  Ak  Polution  Conkol 
from  tail  gases,  see  Ak  Pollution  Control  — 
sulfur  plants 

mixture  with  methane,  0172 
phase  equiibria,  0172 


Sweden 

energy  conservation,  0147 
exploration,  0573 
heating,  0147 
marketing,  0002 
oil  discoveries,  0573 
water  heating,  0147 

Switzerland 
gas  imports,  0691 
marketing,  0002 
peakshaving,  0698 

pipeline  construction,  0312, 0423,  0512,  0514, 
0691,0693, 1096, 1098 

Taiwan 
drilling,  1063 

Tar  Sands 
gasification,  0210 

gas  supplement,  see  Reserves  —  supply 
supplement 
oil  production,  0767 
plants,  0394,  0404,  1072 
price,  0591 
production,  0306 

Telemetry,  see  Distrirution  Systems  - 
operation.  Pipeline  Opmation 

Thermal  Polution 
power  generation,  01 57,  0246 

Total  Energy  Systems 
energy  conservation,  0245,  0712 
hospitals,  0712 
industrial  plants,  0245 
Netherlands,  0405 

Transmission  Systems,  see  also  Distribution 
Systems,  Gathering  Systems,  Pipelines, 
specific  country 
capacity,  0963,  0983 
capital  costs,  0963,  0983 
Coastal  States  Gas  Producing  Co.,  0893 
El  Paso  Natural  Gas  Co.,  0274,  0329,  0522,  0724, 
0788,0795 

envkonmental  control,  0983 
finance,  see  capital  costs 
Florida  Gas  Transmission  Co.,  0608 
horsepower,  see  capacity 
investment,  see  capital  costs 
La  Barge  Gas  Pipe  Line  Co.,  0603 
listing,  0942,0983 
mleage,  0983 

Natural  Gas  Pipeline  Co.  of  America,  0439,  0519, 
0525,0777 

Northern  Natural  Gas  Co.,  0871 
Oasis  Pipe  Line  Co.,  0510 
Panhandle  Eastern  Pipe  Line  Co.,  0681 
regulations,  0943 
research  needs,  0268 

Sea  Robin  Pipeline  Co.,  005 1 , 0779,  0784,  0970 
Stingray  Pipeline  Co.,  0892 
structure,  0942 

Tennessee  Gas  Pipeline  Co.,  0135, 0516 
Texas  Eastern  Transmission  Corp.,  0131, 0235 
Transcontinental  Gas  Pipe  Line  Corp.,  1101 
Transwestem  Pipeline  Co.,  0236 
United  Gat  Pipe  Line  Co.,  005 1 
United  Texas  Transmission  Co.,  1103 

Trinidid 

exploration,  0303 
LNG  exports,  0804 


Tritium,  see  Hydrogen 


Tuniaii 

pipeline  construction,  0127,  0514,  0693 
Turbines 

akcraft,  1033,  1035 
ak  pollution  control,  see  Ak  Folhition 
Control 
blades,  0167 
burners,  see  combustors 
combined  cycle,  0017,  0166,  0796,  1090,  1132 
combustors,  0167,  P-0248,  0456,  1121 
compact,  1032 

compressor  drive,  see  compressor  stations,  gas 
reinjection,  LNG  plants,  offshore 
platforms,  underground  storage 
compressor  stations,  0419,  0510,  0525,  0560, 
0583, 0584, 0600, 0680, 0725, 0777, 
0853, 1033, 1034, 1090 
conversion,  0724 
costs,  0680 

development,  0832,  1032,  1033 

dual-fuel,  1090 

efficiency  increase,  0167 

energy  conservation,  0167 

expansion,  tee  Turboexpanders 

gas  reinjection,  0163,  1034 

generator  drive,  see  power  generation 

heat  recovery,  0079,  01 34,  0199,  0724,  0778 

high-temperature,  0167,  0832 

industrial,  0560 

LNG  pUnts,  0796,  1008 

lubrication,  0831 

maintenance ,  022 1 ,  07 1 7 ,  0777,  083 1 ,  1 035 
manufacturers,  0167 

nitrogen  emissions,  see  Ak  Polution  Control 
noise  control,  0455 

offshore  platforms,  0163,  0199,  0583,  0584, 
1034 

on-line,  0522 

power  generation,  0017,  0078,  0079,  0080, 
0405,0456,0522,0583, 1032, 

1121, 1132 

regenerative  cycle,  see  heat  recovery 
safety,  0831- 
second-generation,  0725 
steam,  0680, 071 7,  0796 
temperature  measurement,  0832 
underground  storage,  0525 
vibration  control,  022 1 , 07 1 7 

Turboexpanders 
coal  gasification,  0028 
liquefaction  cycle,  see  Liquefaction  — 
processes 

power  recovery,  0028 
Uranium,  see  Energy  -  nuclear 
Uruguay 

exploration,  0303 
U.S.S.R. 

ak  pollution  control,  0155 
burners,  P-0248 
compressors,  0969 
drilling,  0213,0773 
furnaces,  P-0248 
gas  exports 

to  Austria,  0690,  0691 
to  Italy,  0690,  0691 
to  W.  Europe,  0213, 0772 
to  W.  Germany,  0610, 0882,  0962 
gas  fields,  0213,0773 
gas  imports,  0213 
gas  measurement,  0560 
gas  processing,  0396,  0960,  1075 
gas  production,  0773 
heat  exchangers,  1008 
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land  pollution  control,  0155 
liquefaction,  1008 
LNG  export!,  0213 
LNG  plant!,  1008 

pipeline  conetruction,  021 3,  0423,  0514,  0693, 
1096 

pipeline  teeting,  0969 
turbine!,  P-0248 
underground  storage,  0773 
water  pollution  control,  0155 

Utikiei,  see  Distri>ution  Systems, 

Pipetines,  Power  Generation, 
Trananisaion  Systems 

Valves 

add-on,  P-0624 
Arctic  pipelines,  0310 
control,  0080,  0520,  0726 
noise  control,  0080,  0335,  0520 
pressure  regulation,  0335 
safety,  0310, 0438 
sizing,  0726 
nandards,  0726 
stopper,  P-0624 
turbine,  0080 

Vaporizers,  see  LNG  Regasification, 

Propane 

Venezuela 

compressor  stations,  0587,  0764 
drilling,  0278 
exploration,  0303 
gas  reinjection,  0587,  0764 
LP-gas  exports,  0083 
production  systems,  0587,  0764 
reservob  operation,  0587, 0764 

Ventiation 

energy  conservation,  0649 


catalysts,  P-0012,  P-0192 
crops,  see  agricultural  products 
gas  supply  supplement,  see  Reserves 
industrial  wastes,  P-0192 
landfill  gas,  0505 

municipal  wastes,  P-0012,  P-0192,  0384,  0505, 
0575,  P-0866 
plants,  0074 
processes 

anaerobic  digestion,  0505 
Bur.  Mines,  0074,  0505 
Chevron,  P-0192,  P-0865,  P-0866 
hydrogasifkation,  0505 
NRG  NuFuel  Co.,  0505 
Pfeffer,  0505 
pyrolysis,  0384, 0505 
Resource  Sciences,  Inc.,  0505 
research  needs,  0575 
sewage,  P-0192 
sewage  gas,  0505 
synthesis  gas,  P-0012 
wood  pulp,  P-0865 

Water  Heaters 

corrosion  control,  P-0162,  0929 
heat  pipe,  071 5 
noise  control,  P-0162 
sales,  0159 

sediment  control,  P-0162 

Water  Heating 

apartments,  0069 

combination,  0446,  0447 

energy  conservation,  0069,  0147,  0247, 0446 


offices,  0069 

residential,  0069,  0147,  0247, 0446,  0447 
solar,  0043 

Water  Polution  Control 

coal  gasification,  0098,  0284,  0575 

cooling  towers,  0244,  0246 

drilling,  0006,  0093,  0496,  1027 

effect  on  energy  supply -demand,  0157 

gas  processing,  P-0765 

Great  Britain,  P-0765 

iitdustrial  plants,  P-0827 

Netherlands,  0586,  P-0827 

nuclear  stimulation,  0599 

oil  gasification,  0575 

pipeline  testing,  061 1 

production  platforms,  0496 

standards,  0443 

U.S.S.R.,0155 

Welding,  see  also  Pipeline  Welding 
explosive,  0331, 0332 

Wei  Completion 
Arctic,  0272 
Austria,  1089 

casing,  0094,  0096,  0122,  0220,  0272,  0278, 
0412,0413,0598,  0752,0887,  1089 
cementing,  0121, 0307,  0598,  0678 
communication  systems,  041 1 
corrosion  control,  01 22,  0372 
cost  reduction,  0122 
deep  wells,  0307,  1089 
fluids,  0967 

high-pressure  weHs,  0307,  0598,  0967 
liners,  see  casing 
offshore,  0411,0947 
perforation,  0121, 0678 
sand  control,  see  Wei  Operation 
statistics,  see  Drilling  — 
forecast -re  views 

tubit«,  0202,  0220, 0272,  0412, 0887, 1089 

Wei  Operation 

Arctic,  0178 

day  control,  0776 

coal-seam  production,  0508 

corrosion  control,  0106,  0202, 0334 

cost  reduction,  0751 

deep  wells,  0123 

dewatering,  0415 

hot  weUs,  0123 

leak  detection,  0220 

maintenance,  0220, 0887 

patching,  see  maintenance 

pressure  behavior,  see  testing 

pressure  calculation,  0123 

production  increase,  0961 

productivity  evaluation,  0895,  1054 

sand  control,  0121, 0413,  0414,0474,  0496 

sour  gas,  0106, 0123, 0202 

testing,  01 10 

Well  Production,  see  Well  Operation 

Well  Stimulation 
acid,  0044,0121,0220 
chemical  explosive,  0217 
costs,  0965 
deep  wells,  0217 
environmental  control,  1027 
evaluation,  0968 

formation  damage  control,  0418,  0474 
fracturing  fluids,  0218,  0219,  0416,  0418,  0776 
hydraulic,  0044,  0121, 0219, 0416,  0418,  0679, 
0751,  0895,0965,  1027 


safety,  0599 

workovers,  0220,  0278,  0413,  0678, 0967 
West  Germany 

air  pollution  control,  0635,  0644,  0819,  1 124 

analytical  methods,  0644 

burners,  0640,  P-1128 

cathodic  protection,  0515 

coal  gasification,  0196,  0388,  0769,  1067 

combustion,  0640 

compressor  stations,  0610 

conversion  to  natural  gas,  0144, 0882 

corrosion  control,  0106,  0202,  0293, 0515 

drilling,  0428,  0962,  1054 

energy  conservation,  0769 

energy  consumption,  1088 

engines,  0819 

exploration,  0097,  0573 

flame  research,  0343 

food  processing,  0635 

furnaces,  0072,  0453,  0454,  0919,  092 1, 0922, 
0930,0931 
gas  discoveries,  0962 
gas  fields,  0962 
gas  generators,  0819 

gas  imports,  0034,  0610, 0691,  0882, 0962,  1085 

gas  industry,  0769,  0882,  1085 

gas  processing,  0106,  0293,  0396,  0601,  1075 

gas  production,  0962,  1085 

gas  purification,  0202 

gas  reserves,  0962 

gas  supply-demand,  0769,  1085 

gas  transfer  stations,  0610 

heat  exchangers,  P-0806 

heat  processing,  0071, 0072,  0452,  0453,  0454, 
P-0817,  0921, 0922, 0931,  see  also 
Heat  Ptoceaaii^ 
heating,  0068,  P-1128 
helium  recovery,  P-0493 
hydrogen,  0769,  0819 
leak  control,  0705 
liquefaction,  0907,  P-0910 
LNG  boBoff,  P-0806 
LNG  imports,  0962 
LNG  pUnts,  0523 
LNG  storage,  0523 
LNG  tankers,  P-0435,  P-0806 
LNG  terminals,  1114 
LNG  transport,  0696,  0997 
LNG  utilization,  0524 
LP-gas,  P-0435,  0523, 0882 
marketing,  0002 
mercury,  0644 
metering,  0165, 0251, 0610 
methanol,  0819 
nitrogen  recovery,  P-0493 
nuclear  energy,  0196 
odorization,  0915 
oil  gasification,  0769,  1067 
ol  imports,  0882  ^ 

peakshaving,  0523,  0524,  P-0792 
pipeline  construction,  0313, 0423, 0514, 0515, 
0601,0691,0692,0693,  1096 
pipeline  design,  1054 
pipeline  mainteiunce,  0515 
pipeline  operation,  0426,  0517 
pipeline  safety,  0325,  0426 
power  generation,  0196 
presaure  vessels,  0523 
production  systenu,  0202,  0601,  1054 
reforming,  0819 

transmission  systems,  0426, 0515,  0517, 0523, 
0524,0610 

uttderground  storage,  0428,  0429,  0523,  0524, 
0614, 0695,  P-0792,  0894 
weU  operation,  0202 
wrappings,  see  Cottings 


multiple  zones,  0416 
natural  fracturing,  0895 
nuclear,  0417,  0590,  0599,  0679,  0965,  0968,  1027  Yufoalavia 

offshore,  0044  pipeline  construction,  0423, 0514,  0693,  1096 


Wastes  Gasification 

agricultural  products,  P-0192,  0209,  0575,  P-0866 
animal  wastes,  0505 
capital  costs,  0575 
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